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V A mors have Iven the conjectures concerning the 
origin of Geometry or MeiiMiration , but as it is a 
.Science of general utility, there can, 1 think, he ) 
little doubt thSV its existence is nearly coeval with the 
creation of Man. Indeed I can see no reasonable ol>- 
jcction why we may*noi attribute its invention to our 
first parent Adam, especially as ue are informed m 
Holy Writ, that his son Cain built a*city ; to do w,^ich, - 
it is evident, would require some knowledge of ;y mea- 
suring unit, which is the first principle of Mtftsuration. 

By the same infallible testimony, we find that the Arts 
and Sciences were cultivated to a considerable extent 
long before the Flood. Jubal was the father of all such"^ 
as handled the harp and organ ; and Tubal-cain, an in- 
structor of every aitificer in brass and iron. It is also 
more than prcAiable that Noah was well acipiainted 
with the Art of Mensuration, as practised in his <la;^ ; 
for it docN not appear that he found any difficulty in 
building the Ark, which consi»ied of three stones, ac- 
•ording to certain dimensions given him by the Lord 
of the Universe. 

Diodorus, Herodotus, and Slr.sbo, are of opinkm 
that the Science of Mensuration had its rise among the 
Egyptians ; whom they represent as constrained, on 
account of the removal or defacing of the land-marks 
by the annual inundation of the Nile, to devise some 
method of ascertaining the ancient boundaries, after 
the waters had retired. By Josephus, however, the* 
invention is ascribed to the Hebrews. Tins writer 
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Be this as it may, it is well known that I'gvpt was, 
*^for many ages, the mother and nur>c of the Arts and 
Sciences. From this country they were convcAetl into 
Greece hysThnle«», about (>00 year-* bc^fore the Chnstian 
JEr^, This Philo'-opher, after tr.ivc^llmg into l'.g>pt, 
and studung, under its sages, A<lronom\ , (le4>Tiu‘li \ , 
and other branches of the Mathematics, returned to hi-^ 
OW’D country, and employed himself in cpmmiinicatiiig 
the knowledge which he had acquired. 


The gieat utility of Mensuration, without which it 
IS impossible rightly to conduct the affairs of civilized 
life, inducetl many of the most celebrated Philosophers 
and jVlatliematicians of antiquity to study its principles^ 
and ^ o '1 bales, Anaxagoias, Pythagoras. Socrates, 
l^lato, Apolhunus, Philo, Ptolemy, Aristotle, luehd, 
Archimedes, \c. we are indebted for many substantial 
improiemeiils. 'J lie modems, likew isr, ba\e not l)een 
less sohciious to eniicli this .Science, than llie ancients , 
accordingly, Huygens. Wallis, (iregory, Halley. Kil- 
ler, Keibnitz, the l^ernouilles, Vieta, jMetius, \\m 

1 'eulen, Barrow, Newton, Shai}), ^laclnii, Moss, 
^eadbetter, Simpson, Emerson, Holliday, 1 letcher, 
I{T)l>ertson, Hutton, Bonny ca**tle, Keith, lieckett, Ac. 
have greatly iiiijirovtd it by tlieir labours. 

After so many eminent men have written moie or 
less upon ibia Science, it may perhaps be liioughi pie- 
.sqmplion ui me to attempt to add aiij thing to lU 
Stores; but as 1 can say, without arrogance, that 1 have 
liad considerable experience in ilie Practical Part uf 
Mensuration, in all its IXqiartments, 1 am persuaded 
that thia w'oik will be found to contain many thiiigg 
both new and useful. 


With regard to the Rules, indeed, nothing new can 
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be^p6Cted ; as they are to he ftmhd, with very little 
variation in every modern Treatise on Mensuration ; 
but thelSiiestions, uhich amount to five hundred and 
eighty^ are almost wholly new or^es ; and a great num« 
ber of them have been made fn^ actual admeasure- 
ments. 1 have likewise given copious ihrec^ions for 
taking dimensions, which ait ccrt^nnly forms a very 
essential part of Mensuration , for it The (inncnsions be 
properly taken, the lesulis must, of course, be in- 
correct. 


The work is divided into Tight Parts ; and some of 
these l^aits are again subdivuled into hcclions. 

Part the Fii.st contains Practical Geometry, and a 
few of the mo>t usetui Geometiical I'lieoicms, most 
of M Inch aic t*mplo}ed in soh ing Questions ni this 
Work. The 'riieorems are not demousti ated ; hut 
references aie given lo the eleinenis of Imclid, Simj)- 
son, and h.merson, where their demoiistialions may he 
found. 


Part the Second contains Mensuration of .<i4|>e/ficies. 
In the last Piohlem ot this Part, J have gi\en the inva- 
luable Kule lor finding the areas of curviJineal figures, 
by means ot e(jui-clistant ordinates. 'J his Pule >vas first 
(lemonslrated liy the illustrious Newton ; but it is to 
Mr. Tiiomas Muss that we owe its piescnl simplicity. 

Part the Thud is divided into two Sections. In the 
fiist are gi\en llie Mcliiods ot sinveting and planning 
single I’uUh, Woods, lioad**, and lli\ers, and also 
Pules and Diie< lions for J*ailmg oH’, and Dividing 
Kand. It hkew lie exlnhils foul ot the most appro\ed 
Methods ot surveying large Kslales, illustrated by 
lliree distinct Plans, and an engraven Field- hook. ^ 

Sometimes one of these Meiiiods claims the prefer- 
ence, aiut .sometimes another, according to the different 
forms of Estates , hut they aie all appi uved of by our 
best Land Surveyois; and aie more accurate and prac- 
tical ihaTi ail) oliieis, that have cuine to iny knowledge 
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This Section ^rill^be found to contain every thing 
that is necessary for persons, in general, to know of 
Surveying. In order to become a complete S&rveyor, 
it is requisite not oi>ly to study Works written pro- 
fessedly on the subja^'t, but aKo to have a considerable 
portion, of Fieid^practice, under the direction of an 
able Tutor. 

The second Section contains a collection of useful 
Questions concerning Superficial Mensuration, which' 
will serve to exercise the ingenuity of the I/jamer; 
and to prove his knowledge of the Theorems and Rules 
given in the first three Parts. 

Part the Fourth is divided into four Section®. The 
first contains the Mensuration of Sohdsi. the second, 
the Description and Use of the Carpei^r's Rule; and 
the third, Timber Measure. 

The last Problem of this Sectiqn contains Rules and 
Directions for measuring and valuing standing Tim- 
ber ; liiany of whifh were never befoie published. 

[lathis part of the Work, I have been a^Nisted by 
Mr. .jkjse^ih Webster, of Tarnley, near Leeds: who has 
been many years very extensively employed, a va- 
luer of timber, by the Earl of Cardigan, Lord Mex- 
borough, &c. &c. 

In order to render this Problem as useful as possible, 

1 have given a desciiptioii ot Timber Trees, and pointed 
out the purposes for which their wood^is best adapted , 
for it is impossible to become a valuer of limber with- 
out l>eiiig made acquainted with the firopertie^ of trees. 

The fourth Section contains Miscellaneous} Questions 
concerning the Mensuration of Solids. 

Part tlie Fifth treats of the Method of measuring the 
Works of Artificers; viz. Bricklayers, Masons, Car- 
penters and Joiners, Slaters and Tilers, Plasterers, 
Painters, Glaziers, Plumbers, and Pavers. 

The directions in this Part, for taking the dimensions, 
making the deductions, &c. will he found to be very co- 
pious. For some of these I am indebted to NTr. Benja- 
min Jackson, senior , an able and expeiieiiced Aichitect 
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in Leeds; sndl to Mr. Joseph Brci«Qke, Teacher of the 
Matliemsttcs, at VVortley, near Lcecls, who has had 
much experience in measiinn^ the Works of Artificers. 

This Part IS concluded uith a ^M^iiLia) Illustration, 
oontaioin^ the dimensions ot a [\iise, and e\hil)iling 
•the methods of ruling the Hook, cftleiing the diineji- 
sions wdlh the (oiitents : and forinmir ihc Uills for 
workmanship and in.itciials. 

.Part the Sixth tieats of the Mcnsination of Hay- 
stacks, Drain-*, (’anaK, Mailpits, Einhankments, Ponds, 
Mill-dams, (^uaiiu**, C'oal-heaps, CLiy-IuMp^, and other 
iiregiilar figmes, h\ meaii'^ of ecjin-di-'lrint, parallel ^ec- 
tioiis, founded upon the method of' i\jui-(fi-*tant ordi- 
nates 

i Ins nut hod. of finding the Cinitcn!.-. ol‘ irregular 
figures jiomted out b} Di. nnlton, in his valuable 
Treatise on Meiun ration, octa\o,*^ pvige ’> hut Mr. 
Joseph Heckett apjienrs to have hien the first uho has 
applied It >^iih any degioe of success • 

1 his i\irt also contains the metiiod of meisunng the 
circular Poiuls made upon the W oKis in York hire 
] Ills was coinniuincated to me In tlie iiev. VT? Piitsey, 
Master of the ( lasMCal, ('oinineici.il, and Mathematical 
Academy, Ihikeiing 

In order to gne the young Hciidei an idea of the 
great iinprco enwnts niaile in Agriculture and Coni- 
meicc, by inea^is of Drains and C anals; anil also to 
make him acquainted \\Uli some of the stupendous 
Works which have been accoinphsh(*d by the in- 
genuity, perseverance, and combined efforts of men ; 1 
have concluded this Part with a description of a few of 
tfie principal CanaU in England, ^colla^d, France, and 
China ; and with an account of some of the chief 
Drainages which have been executed in the counties 

<)f York and Lincoln. 

• 

Part the Seventh treats of Conic Seelions and their 
Solids, dt also contains a few ot the leading proper- 
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lies of the Ellipse.^tlie Parabola, and the Hyperbola* 
Those who desire more information on this subject, 
may consult Simpson s, Emerson's, and Huttos Conic 
Sevens. 


Part^he Eif^hth displays the method of ^augin^ alP » 
kinds of open vessel^ used by Maltsters, Brewers, 
Distillers, Wine Merchants, Victuallers, See. Sec. 4 

In this Part I have applied the niethod of equi-dis- 
tant ordinates or sections, to the gauging of vessels 
whose sides are curved ; such as coppers, stills, &c. &c. 
This I have not seen in any other Woik. 

1 have also given the process of gaiiging’and inch- 
ing a guile-tun, acconiing to the method practised 
in the Excise. Malt-gaugmg. and Cask-gauging are 
likewise treated of, in this Part; and it is concluded 
w’ith a few Miscellaneous Jilxamples. 

Those who intend to become Candidates, for the 
Excises ought to read Works written expressly on the 
subject of Gauginfi: : but it is hoped that every thing 
will ^e found here which is requisite for persons in 
general know of tliat Science. 

In order to render the Treatise as useful as possible, 

I have given a Dic’tionary containing an explanation 
of the most general terms made use of in Architecture 
^ This will be found a valuable addition^ by Bnckla\ers, 
Masons, Joiners, and every other peison concerned in 
measuring or building. 

The Work is brought to a conclusion by a numLier 
of questions to be answered verbally by the Pupil ; 
tor nothing will tend more to make him an adept in 
Mensuration, than committing the Definitions and 
Rules to Memory. 

Nearly the whole of the Rules upon which Mensu- 
ration depends, require Algebra or Fluxions to demon- 
strate them ; but as these ^sciences are loo abstruse^and 
sublime to be comprehended by the generality of those 
who are concerned in Mensuration, it has been thought 
advisable to give the Rules without the Dehionstra- 
^ tions. IJiose who desire to penetrate the deepest re- 
cesses of scientific knowledge, are referred to Simp- 
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8on’«, EmersonV, and Hollidfly's*- Fluxions, and to 
Doctor Hutton's Mensuration, in one or other of 
which VWks, all the Hules given in this Treatise are 
demonstrated. . 

^ Th^ Demonstrations would a^JJ have swelled the 
^ork very considerably, both in size and prige ; but 
*by withholding them, space has l)een obtained for a 
greater bmly of useful matter, on the* subject of Men- 
suration, than is to be found in any other Work, of 
equal size, with which I am acquainted. 

I should be wanting in respect, if I concluded this 
Preface without paying a tribute to the memory of that 
profound /ind indefatigable Mathematician, the late 
Mr John Uyley of Leeds ; — a man who Jias enriched 
almost every [^nodical, mathematical publication, for 
nearly lialf a criitury, w'lth problems and tiemonstra- 
tions in science, whicli have struck many of his con- 
temporaries with unmixed admiration of his genius and 
attainments. To him I submitted the Flan qf' this 
Work, which, I am happy to say, received his entire 
approbation ; and I 6atter myself that it will be gene- 
rally approved by the Public. 

It now only remains for me to solicit the indulgence 
of the candid Header ; for in solving so large a number 
of new questions as tins Work contains, it is almost 
impossible to avoid errors. These, however, it is 
hoped will be Iband to be few, and of little moment ; 
for much care Wias been employed in working the 
questions, and correcting the press ; and I may add, 
that neither labour nor expense has been withheld in 
order to produce a Work of general Utility. 

ANTHONY NESBIT. 


Mancuestea, Jprii, 1838 . 
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10 THh fei:C0\I> KDlllOX, 

With heart-felt j^atitiule the Author embraces the 
present opportunity of returnini:: Ins unfeijL^ned^haiiksr 
to his Triends anti the Public ; but particularly 
Masters of Seiuiaaries, for the unparalleled patronage 
witli whicli they lia\e honouitd tins Woik. ^ 

He also \Msbes to cxpicss his warmest ackno\\ ledg- 
ments to those I'eaehers and kind Fi lends u bo have sig- 
nified either \ei bally or by letter, their gooil opinion of 
it. To ha\e suet ceded in gaining the appi obation of 
Men of Know ledge and Science, tannot Init be grati- 
fying to the Amboi ; anti is a pleasing neompense for 
the great laliour winch he has bestowed upon it. 

In conse(|uence of the evteiisne in inner in wbieli 
Mensuration, in all its depaitments, w.is tieatetl in 
the first lalition, the present cannot boa*'! of many 
impitJvemcnls. Such notes and (disei v ations, liowever, 
as tjie Author thoug.'it necessary, liavc been addctl 
in vorij^us p.nts of the work. 'Ibe fifth I’lobleni 
in f*art the Fifth, on measuring Saloons, has been 
further elucidated, .nid two more tpie^iions gi\en , anil 
in the second Ihohlem of Part the Sivth, the methoil 
of measuring Ila\-mt)ws has been ilescrihed. 

Ill the thud IVoblem of the same Pail, the Rule for 
finding the areas of figuies In means of eijui-distant or- 
dinates, has been simplifieil , anti is eonsc(|ueinly better 
adapted to the capacities of Learners, than that given 
in the twenty-third Pioblem of Part the Second. 

These adilitions and improvements, will, at least, 
render this as acceptable to the Ihiblic as the 
former Edition ; and as the flattering sale of tliat fully ; 
proves the Work has been tluly apple. lateti, the Author ' 
may, perhaps, reasonably indulge a liope that in its 
improved state, it will be still more witlely circulated, 
more extensively read, and prove still more useful in 
disseminating the principles, and elm iilating the prac- 
tice of the inestimable Science of Mi tisuralioii. 


A. NESBIT. 
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TO THE FOURTH EUITIOX. 


t Tf.r. Aiitlior has carefully revised and corrected 
l\dition, and made, in <liff*erent parts of the Work, 
^%everal important and useful Addition', and Improve- 
ments. 

Part the Fiiihth, on (Jaiiprm*^, has been entirely re- 
written, and much improved by the addition of Xew 
Matter , iind all the Pules and Kxamples have been 
adapted to the New Imperial .St.mdard Gallon and 
Jhishel • 

'I'he Authofdias calculated Thiee New 'Fables, which 
exhibit the iiumbei of C’ubic Inches in the different 
denomination^ of me and Spirit Measure, Ale and 
Jieei Measme, and Corn or Drv Measure, accor/hn^ to 
the Ne>v Imperial Standaid (lallon# and Bushel; and 
also ;Tiven h'ules anihDirectioiis* for reducing the Old * 
Fji^lish, Irish, and Scotch Measures to lh(;«New Im- 
penal Mea^iiies, and vtcevosa. 

He lias aUo sIkmvii the method of findnifij the New 
Imperial Aluliipheis, I)lVlsor^, and Gau^^e- Points ; and 
^i\en a Table in uliich they are all arranged in a con- 
\enient oidei • 

He has like\’»i>e described the New Imperial Sliding 
Pule, and Diagonal Pod, given pafitru/nt <im\ general 
Pules for Cask (Jaugmg ; and also calculated a New 
'J'able of Multipliers, by which the Content of any 
Cask may be easily found, in Impel lal Gallons. 

'1 hese Alterations and Additions will be found very 
great impro\ements to the W oik ; and will tend to 
becuio^and inciease that popularity and patronifge 
winch it has already obtained among Teachers and the 
Public , as it now contains such a body of Practical 
Information, on Mensuration in all its Departments, 
as canngt be found in any other Work on the same 
Subject. 

A. NESBIT. 

b 
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TO THE riFTU FDlTUm. 


This 1 diiion has*T)cen carofiilK revi^^od «nn(! cor- 
rected , ^ind <^e\eial nowand u^otul InuT Wen 

fid^joinod t(» Pi ol Joins T, (i, 7, •and 10, Part ’the 
•Fourth, lor finding the porj»t‘n(lionlai Altilndo* ot‘ 
tended nctr \ 0''^ol•', Mich as ('istorii'?, Couchos, Tuns, 
Vat^, \'C cS.c\, \Nhon we know their Ca])acHies and 
horizontal Diinensioris. 

In l^nt the *^i\th. we have desnihed the metluxls 
of fiiulino the Sdliditios and Weii^lit's of ('1 A -Hea^)^, 
which lonn no incon^idei able department of Mensura- 
tion , tor, in Lnnca>hiiv, \ ork'^liire, ^ta^ion^^lnu^ and 
many other Pails of Ln^land, tdiy, in immense quan- 
tities, !> diii: out ot Pits, and sold In the cnluc ^ard, 
or bv the 'ron, fur the pm poses ot making Hneks, 
I'lles, Earthen Waie, See* \e 

. I'ho^e \(lditions amk '.rpioten^Mits will ])e found to 
incre.i'e tlie value and ;jeiieral utility ot llu‘ Woik; 
and will A'lider it still moie deserving of the Patronage 
ot Teachers and the Public 

A. Misiar. 

Manciusiih, Jfluej lh:}0 


P. S. A KFY to the Mensuration, containing Solu- 
tions to all the Que^tion> which au* not solved m that 
\\ ork, h:!'. been pul)li>hed for the use of Teacliers and 
private Students. I’iiis will be tound of gt eat advan- 
tage, as it will lender it quite unnecessary for the 
Tntor to in -pect e\ery operation of Ins Pupil; and 
will enable those who may not have had an opportu-, 
inly of acquiring a knowledge of Mensuration in their 
Youth, and wiio cannot now liave the advantage of 
a living Instructor, to ]>ursue their private studies with 
ultimate success, if they apply themselves with dili- 
gence and perseverance. 
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. H ^ivniix the 1 1 .ni'^vei ^e aiui conjiiuale ('iatnelers 
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About a given triangle to c ireuiuserihe,.! ciicle; 
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PART I. 

Defimtxons, ProbiemSy and Theorems, in Geometry. 


(lEoMETRY originally signified the Ait of mea- 
''Unng the Karth, or any distance or dimensions upon 
or A^ithin it; but it is now used for the Science of 
Quantity, Extension, or IVlajrnitudet abstractedly con- 
sidered. * 


GKOMETRICAL DEFINITIONS. 

I. A point is considered as having neither length, 
breadth, nor tliiokness. 

‘2. A line haj? length, but is considered as having 
neither breadth nor thickness. 

‘i. Lines are either right, curved, or parallel. 

4*. A right or straight line lies wholly in the same 
• direction between its extremities, and is the shortest 
distance between two points. 


.0. A curved line continually changes its direction 
between i^s extremities. 
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6. Parallel lines arrays remain at the sam^ diilince 
from each other, though infinitely produced. 



7. A superficies has length and breadth, but is con- 
sidered as having no thickness. 


8. A superficies may be ^ntoined within one cur- 
ved line,^ but cannot be contained within fewer than 
three straight lines. 

9. A solid is a figure of three dimensions, namely, 
lengUi, breadth, and thickness. 



10. An angle is the inclination or opening of two 
lines, having different directions, and meeting in a 
point, which is called the angular point, As at A ; and 
when three letters are used, the middle one denotes 
tliat point. 





(past DEtiNITIONS. 3 

lls J!)ingles are of three kinds/viz. right, acute, and 

obtu^ 

»* ^ made by two right lines which 

m^rpendicular to each other. 


l:}. An acute angle is less than a right angle, as 
CAB. 


D 



14*. The complement of an angle is what it want^ 
to complete a right angle, as the angle DAB, is the 
complement of the angle CAB. 

1 5. An obtuae angle is greater than a right angle, 
as BCD. 


D 



A C B 


iG. The supplement of an angle is what it wants of 
two right angles, as the angle A CD, is the supple- 
ment of the angle BCD. 

17. X triangle is a figure or superficies bounded by 
three right lines, and admits of three varieties, vlas. 
equilateral, isosceles, and scalene. 

b2 
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18 . An equilatcril) triangle has all its sides eqwd. 


/\ 


/ 


, 1<). An isosceles triangle has only two of its siiles 

equal. 



20. A scalene triangle has all its sides'^ unequal. 



• "V' 

21. Triangles are also right-angled, acute-angled, 
and obtu^angled. 

22. A right-angled triangle has one right-angle, the 
side opposite to which is called the hypothenuse, the 
other tw'o being termed legs, or one the perpendicular, 
and the other the base ; thus AC is th« hypothenuse, 
BC the perpendicular, and AB the base 


. C 



23. An acute-angled triangle has all Us angles acite. 




(jtAnt dbfAiitions. 5 

An’ obtuse-angled triangle h*as one of its angles 

obttti^^ ACB. 

c 


2.>. The base of any figure is that side upon which 
it is supposed to stand, or upon which a perpendicu- 
lar is let fall from the vertex or opposite an/^le ; and 
the altitude of a h^ure is its perpendicular height. In 
the last figure, AB i!» the base, and Cl) the perpendicular. 

26 . A figure of tour sides and angles is denominated 
a quadrangle ot quadrilateral figure. 

27* A paralfelogram is a quadril^ral figure, having 
its opposite sides parallel and equa9>^t^ admits of four 
varieties, viz. the square, the rectangle, the rhombus, 
and the rhomboid. 

28. A square is an equilateral parallelogram, having 
all its angles right angles. 


29 . A rectangle is a parallelogram, having its oppo- 
site sides equal, and all its angles right angles. 


30. A rhombus is an equilateral parallelogram, 
having its opposite angles equal ; two of which are 
acu^e, and two obtuse, which, in a regular rhombus, 
are 6'0 and 120 degrees. 
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31. A rhomboid or rhomboides is a parilUhyrinit 
having its opposite sides and angles equal ; t#il ^ its 
angles being acute, and two obtuse ; and the 

figure is regular, the angles are (iO and 120 degfe|9. 



32. A trapezium is a quadrilateral figure, whose 
opposite sides are not parallel to each other. 



33. A diagonal is a right line joining the opposite 
angles of a quadrilateral figure, as AB. 

34-. AvA*'apczoid is a quadrilateral figure, having 
two of its opposite sides parallel. 



35. Plain figures having more than four sides, arc 
generally called polygons ; and receive their particular 
denominations from the number of their sides 
angles. 

3(J. A pentagon is a polygon of five sides; a hexa- 
gon of six ; a heptagon of seven ; an octagon of eight ; 
a nonagon o( nine ; a decagon of ten ; an undecagon 
of eleven , and a duodecagon of twelve. 

37- A regular polygon has all its sides and angles 




(»A»T 1.% DEFINITIONS. ^ 

SStt A circle is a plane figure, iWnded by a curved 
Ittiey l^ied the cii cum Terence, which is every where 
cqci«dfftant froin a certain point within it, called the 

cen^. 

I! 



.19* The diameter of a circle is line drawn 

through the centre, and terminating m the circum- 
ference on each side, as AB. 

1-0. I'he radius of a circle is half •the diameter, or it 
is a right line drawn from the centre to the circum- 
ference, as Cl). 

4-1. An arc of a circle is any part of the circum- 
ference, as the arc KHF. 

4-12. A choid is a right line joining the extremities 
of an arc, as ih^line KF ; and the versed sine is pait 
of the diamcter«ciit olf by the chord, a*) GH. 

4:1. A segment is any part of a circle, bounded by 
an arc and us chord. 

A semicircle U half of a circle, or a segment 
c^t off by the diameter, as ADB, 

4:5. A quadrant the fouilh part of a circle, as 
ADC. 

4*6. A sector is any part of a circle, bounded by an 
arc and tw'o radii* 

47. The circumference of every circle is supposed 
to be dfvided into S(}0 equal parts, called d^rees ; 
each degiee into (iO equal parts, called minutes, and* 
each minute into 60 equal parts, called seconds. 
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♦8. The arc of^a quarirant contains 90 dcgtcet, 
which is the measure of a right angle. 

49 . An ellipse is a plane figure bounded by a £ltmd 
line, called the circumference ; but as the figure I|oi 
a circle, it is descrdsed from two points in the 
diameter, called life foci, or focuses. 


C 



50. The longest diameter that can be drawn within 
an ellipse, is called the transverse diameter, as AB; 
and the shortest, the conjugate diameter, as CD. 
Sometimes these diameters are termed axes. 

Cl 

GEOMETIIICAI. PROBLEM h 


PaOBId:M 1. 

7’o Oisect a given line A B 
.. ■ 

/ 


A 


B 



(rAKT I.) PR 0 «LEM 8 . 9 

From A and B as centres, with^any radius, greater 
than AR^ in your compasses^ describe arcs cut- 
ting eacn other in rn and n. Draw the line mCrif and 
it will bisect AB in C. 


PROBLEM II. 

To bisect a given angle ABC, 
B 





\ 


From the point R, with any radius, describe tlje arc 
AC. From A and C, with the sanie^ or any other ra- 
dius, make the inleV&cction m, ’Draw the line Bwi, 
and It will bisect the angle ABC, as required. ^ 

PROBLEM III. 

To draw a line jmrallel to a given line AR. 

Case 1. Whei^lhe parallel line is to pass through a 
given point C. 

C 

D r“E 

A ; B 

n VI 

From any point w, in the line AB, with the radius 
wC, describe the arc C«. From the centre C, with 
the same Radius, describe the arc mr. Take the dis- 
tance Cn in the compasses, and apply it from m to r. 
Through C and r draw the line D£, and it will be the * 
parallel required. 
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Case 2. When tfie parallel lines is to be it(t given 
distance from AB. 


r 


0 


C 

A 




fn 


D 

B 

n 


From any two point« m and w, in the line AB, 
with a radius equal to the ^iven (li-^tiince, describe the 
arcs r and o. Draw the line (’1), to touclr these arcs, 
without cutting them, and it will be the parallel 
required. 

Note. — T his Problem imy \ye more ca?il) performed by means 
of a parallel ruler, uhicli may dUo be used to advantage in several 
operations in Procucal Geometry, 


PROBLEM IV. 


To rrect a perpendicuiar from a given point (\ in a given 
line AB. 


Case 1. When the point is near the middle of the 
line. 


A . 

r/i 



B 


n 


On each side of the point C, take any two equal 
distancesi Cm and C?/. From m and fh as centres, 
with any radius greater than Cm or Ca, describe two 
arcs cutting each other in r. Draw the line Cr, and it 
will be the perpendicular required. 



PROBLEMS. 


PROBLEMS. 1] 

CaMB M* When the point C is at hr near the end 
the giveijline. 



I>om any point m, as a centre, with the radius or 
distance C?;*, describe the arc wCr, cutting the given 
line in n and C. Through n ami rn draw a line cut- 
ting the arc in%r. Draw the line C>, and it will be 
the perpendicular required. 


PROBLEM V. 

From a given point to let fall n ^pefpcndicular vjHtn a 
^wen Unc AB. 

CavSe I. When the point is nearly opposite to the 
middle of the line. 

C 



With C as a centre, and any radius a little exceed* 
ing the distance of the given line, describe an arc cut- 
ting AB, in m and n. With the centres m and n, and 
the same, or any radius exceeding half their distance^ 
describe arcs intersecting each other in r. Draw'the 
line Cr ; and CD will 1^ the perpendicultf required. 



GEOMETEICAL h) 

Case 2. When th^ ^iven point C is nearljr Opposite 
to the end of the given line. 



\ c 


I 

i 

* • 

\ / 


** / 


/ 

\ 

\ 

U 


From C draw the line CM to meet AB, in any |>oint 
M. Bisect the line CM* in the point N , and wiili the 
centre N, and radius CN or MN, describe an arc 
cutting AB in D. Draw the line CD, and it will be 
the perpendicular required. 

Noti:.— P erpend»cular» ma> \yo more oa^iU rai«cd or let fall by 
meana of a Kquare, or ot a itather-eil^cd Male or ruler, with a line 
acro^ It ptTfK’ndicularl) to its cd^cs. 


•PROBLEM Vj. 


To find ^ the centre of a gtvrn circle, or one already 
deecrihcd* 

C 



Draw any chord AB ; and bisect it perpendicularly 
#ith CD, which will be a diameter. Bisect CD in the 
point 0, which will be the centre required. 


PROBLEM VII. 

To make a triangle with three given lines, any two of 
wAieft, taken together, must be greater than the third. 
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Let lim given lines be AB =^2, AC = 10, uid^ 
BO=<kj 



From any scale of equal parts (which is to be under- 
stood as employed likewise in the following Problems) 
lay off the base AB. With the centre A, and radius 
AC, describe ap arc. With the centre B, and radius 
BC, describe auiother arc, cutting the former in C. 
Draw the lines AC and BC, and the triangle w^ill be 
completed. 

Note — A trajiczium may be constructed in the same manner ; 
hating the four sides and one of the diagonals. 


PROBLEM VIIL 

Having given the base, the perpendicular y and the place of 
the perpendtcuhr upon the base, to construct a triangle. 

Let the base AB = 12, the perpendicular CD = 6, 
and the distance AD = 7. 



Make AB equal to 12, and AD equal to 7* At D 
erect the perpendicular DC, which make equal to 
Join AC and BC, and the figure n^ill be completed. 
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Noie— A trapczium^may be eonstnictcd in a sim^ir nHkniier, 
'by having one of the diagonals, the two f>er|)cndici4ttp let Aill 
thereon from the op|i 08 ite angles end the places of petpeil* 
dicitlars upon the diagonal ; and a tra}ie7oid may l»e constiiMatcd Ujr 
drawing the two {varallel sides perpendicularly to their j;lveti 

distance. ^ • , 


PROBLEM IX. 


To describe a square, whose side shali be equal to a gireii 
line. 


Let tlie given line AB = 8. 


D.. 


A 


C 

n 


I 

I 


B 


Upon ine extremity B, of the given line, elect the 
perpendicular BC, which make equal to AB. With A 
and C as centres, and the radius AB, describe arcs 
cutting each other in D. Join AD and CD, and the 
scpiare will be completed. 


PROBLEM X. 


To describe a rectangular parallelogram, whose length and 
breadth shall be equal to two given lines. 


Let the lengtli AB =:^12,[and the breadth BC = (i 





(past pboMlbms. is I 

' At 9 fi^ect the perpendicular which make equal < 
to 6 b ipitli A as a centre^ and the radius BC, describe 
an arc f and with C as a centre, and the radius AB, 
dasc^ttie another arc, cutting the former in D. Draw 
the lines AD and Cl), and the rectangle will he com- 
pleted. 

PROBLKM XI. 

a yivrn right linn to construct a regular rhoiuhus. 

Let the given line AB = 8. 


« c 



Draw the line AB equal to 8. With APand B as 
centres, and the radius AB, describe an* cuttuig elch 
other in D ; tlien with B and D as centres, and the 
same railiiis, make the intersection C. Draw the lines 
A I), UC, and ^JC, and the rhombus will be completed. 

X HOBLEM XI 1. 

Tu construct an irregular rhombus, having ftirii i/> uJc 
- a7iel perpendicular height. 

Let the bide 8, and the perpendicular = <>. 


. D C 
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Draw AB equal t4 8 ; at A erect the perpMsd^br 
AE, which make equal to 6 ; atld draw £C pipiJM tSD 
AB. With the radius AB, and A as a centre, mdbe llie 
$ intersection D; and with the same radius, and 
I a centre, make the intersection C. aToin AD, DC, and 
vCB, and, the figure will be completed. 

rUOBLEM XIII. 

Having any two right hues given, to construct a regular 
rhomboid. 

Let the given lines be AB =Jl2, and BC = (). 



Draw the line AB equal to 12. Take in your com- 
passes the/Mne BC, and lay it from A to £. With A 
anrl £ as centres, and the radius AE, make the inter- 
section D. Then with B as a centre, and the same 
radius, describe an arc ; and with D as a centre, and 
the radius AB, describe another arc, cutting the for- 
mer in Draw the lines AD, DC, and BC, and the 
rhomboid will be completed. 

PROBLEM XIV. 

Having given the base, the perpendicular^ and the place 
of the perpendicular upon the base, to construct an irre- 
gular rhomboid. 

Let the base AB = 15, the perpendicular ED = 6, 
and the distance AE = 5. 




(taAT 


rltOBtSMS. 


17; 

I 4 u 

Affequalto 15, ami AE equal to 5. At t 
” ^5 , Mrnendicular ED, which make equal to 6 ; 

completed. 

^■o-. e._The .um of all the .menor «tgle. of any 
i.gurc, IS ctinal to four nght angles. 


PIIOBI.EM XV. 

mnng the ««</ conjugate drameters gnen, « 

consituct cn eUipsc* 

Let the transverse diameter AB = 1 1*> and the con 
jugate diameter CD = 8. 



Draw the two diameters to bisect each other perpen- 
• . .. With the radius Ao, .ind 


dicularly m tne ceiure . j 

“TVs"'!" si:." f 

c 3 


in 
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you will determine other four points. By ttio iime 
method you may determine as many more Sit you 
^ please ; through all of which^ with a steady hand* 
fedraw the circumference of the ellipse. (See another 
^/method of construction on page 315.) 

PROBLEM XVI. 

Upon a given line AB, to make a regular pentagon. 

D 



^ Make Bw perpendieular to AB, ^nd equal to half 
of it. Draw Am, and produce it till mn be equal to 
Bm. Witli the radius fin, and A and B as centres, 
describe arcs intersecting each other in o, which will 
be the centre of the circumscribing circle. From the 
point o, with the same radius, describe the circle 
ABCDE{ and apply the line AB five to the cir- 
cumference, marking the angular pofivhf, which con- 
nect with right lines, and the figure will be completed. 

PROBLEM XVIL 

Upon a given line AB, to make a regular hexagon. 

E D 




TROBLEMS. 


(PAMt t.f 




Witk A and B as centres, and the radius AB, de- 
icribe lu'cs intersecting each other in o ; and with o 
as R Centre, and the same radius, describe the circle 
ABCDEF. Apply the line AB six times to the cir- 
cumference, and it will form the bbxagon required. 


PROBLEM XVIIL 

rpon a givni line AB, to construct a regular octagon. 



On the extremities of the given line AI^ erect the 
indefinite perpendiculars AF and BE.^ Produce 4he 
line AB, Iwth ways to m and n ; and with the )’!ae8 
AH and BC, each equal to AB, bisect the angrles wzAF 
and fiBE. Draw CD and HG parallel to AF or BE. 
and each equal*to AB. With D and G as centres, and 
the radius A B, •describe arcs intersecting AF and BE, 
in the points F and E. Join GF, FE, and ED, and 
the figure will be completed. 


PROBLEM XIX. 


Jn a given triangle ABC, to inscribe a circle, 

C 



B. 
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Bisect the angles A and B, with the lines Aoj Bo, 
and 0 will be the centre of the required circle ;^atid its 
radius will be the nearest distance to any one of ^ 
sides ; hence the circle may be described. 


PROBLEM XX. 

About a given triangle AIK’, to cireumecrihc a mvU , i>r 
to describe the circumference of a circle through th)*er 
gttcn points A, B, C. 

C 



Bisect the sides AB, BC, with the perpendicnlar.H 
mo and «of and o will be the centre ot‘ the circle, aiul 
its radius will Ao, Bo, or Co. 


PROBLEM XXL 

To make a triangle equal to a given trapezium A BCD 



Draw the diagonal DB, and parallel to it d^aw CE, 
meeting AB producec] in E. Join the points I)E; so 
^ball the triangle ADE be equal to the traiieziurn 

ABca 
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PROBLEM XXII. 

TV) mdkf a right angle by the line of chords on the plane 
scale. 



Draw the lAilimited line AB ; then take in yoiir 
compasses 6*0° from the line of chords, and with A as a 
centre, describe tiie arc ED. Take 90 ® from the same 
scale, and set off that extent from D to C. Draw the 
line AC ; and CAD will be the angle required. * 


PROBLEM XXIIL 

To make an acute angle that shall contain any numb'^ >oJ 
degrees ; suppose 3a" 30'. 



Draw the unlimited line A B ; then take 60® in your 
compasses, and with A as a centre, describe the .arc 
EEt Set off the angle S5® SO', from D to C. Draw 
the line AC ; and CAD will be the angle required. 

PROBLEM XXIV. 

-To make an obtuse angle that shall contain any number cf 
degrees suppose 128" 
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Draw the indefinite line AB ; and witli the chord ot 
(Jo® in your compasses describe the arc DK. Set ofl 
from D to C ; and from C to G set off the excess 
above [jO^, which is 38® 35\ Draw thefline AG , and 
(iAD will be the required angle. 


PROBLEM \X\\ 


To find the number of degrees contained tn any ytvm 
angle BAC. 

B 


C 

With the chord of GO, and A as a centre, describe the 
arc mn. Take the distance mn in your compasses, and 
apply it to the line of chords ; and it will shew the 
number of degrees required. 

Note. — A nj^les may he more expeditiously laid down or meoMired, 
by means of a semi-arcle of brass, called “a Protrettor,** the arc 
of w hich IS divided into ISO degrees. 



PROBLEM XXVL 

Upon a given line AB, to make a regular polygon qf any 
proposed number qf sides. 



[FAET !•) , 
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Divide by the number of sides, subtract the 
(jnotient from 180*’, and divide the difference by two. 
Make the angles ABC and BAC each equal to the quo- 
tient last foond ; and the point of intersection C, will 
be the centre of the circumscrilung circle. With the 
radius AC or BC^ describe tlie circle; and apply the 
chord AB to the circumference the proposed number 
(if times, and it will form the polygon required. 


PROBLEM XXVIL 

In any given rirck to inscribe a regular polygon of any 
proposed number of sifies; or to divide the circumference 
into any number of equal parts. 



Divide 360‘* by the number of sides, and make the 
angle ACB, at the centre, equal to the number of de- 
greed contwned in the quotient ; and the arc AB will 
lie one of the equal parts of tlie circumference ; hence 
tjie polygon may be formed. 
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Note.— T he sum o| all the interior angles of any pcdygOD^ 
whether regular or irregular, is equal to twice as numy r%iit 
angles, wanting four, as the figure has sides. 

PROBLEM XXVIII. 

To find a mean proportional between two given lines. 
Let the iriven lines be AB = 32, and BC = 18. 

D 



Make AC = 50, the sum of the given lines ; and 
with Ae radius Ao = 25, and o as a centre, describe 
the semicircle ADC. From the point B, erect the per- 
)>endicular BD, and it will measur'e 24, the mean pro- 
|>ortional sought. 

^ Note.— A mean proportional between any two numliers ma\ 
also lie found, by multiplying them together, and extracting the 
square root of their product. 

PROBLEM XXIX 

To raise a perpendicular from any point D, in a given 
line AB, by a scale of equal parts* 

C 
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* 1 . ^ fi’om the joints D and m, with 

the di^ces 4 and 5, describe arcs intersecting each 
ether in n. From I), through the point n, draw the 
line DC, and it will be the perpendicular required. 

Note. — T his Problem may be performed by any other. numbers 
in the same proportion j but 3, 4, and 6 arc the least whole nuna- 
bers that will form a right-angled- triangle. 


PROBLEM XXX. 

itii^n tfie span or chord Une, and height or versed stne of 
the arch 6f a bridge or cellar, to find the radius of the 
circle that will strike the arch. 


C 



• 

Draw the unliipited line CE ; and take the versed 
sine from a scale of equal parts, and set it from C to 
I>. Through the point D draw the line AB perpendi- 
cularly to CE, and make AD and BD each equal to 
half the given chord ; also draw the chords AC, BC. 

> Bisect either of these chords perpendicularly, with a 
line meeting CE in o, which will be the centre of the 
circle ; hence the arch ACB may be described. Og 
dividj? the square of half the chord by the versed sine ; 
to th? quotient add the versed sine, and the sum will 
be the aiameter of the circle. 

Note.— .This Problem is extremely useful to Joiners in striking 
rrcular area, forming centres for brii^s, cellars, &c. and also to 
Masons and Bricklayers, in describing eiralar pf^iments and othor 
ynamental arches. 


D 
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GEOMETRICAL THEOREMS, 

THE 

DEMONSTRATIONS 


OP WHICH 

Maif be seen in the Elements of Euclid^ SvnpsoUf ati'f 
Emerson* 


THEOREM I. 

If two strai|;ht lines AB, CD, cut each other in tiu 
point E, the angle A EC will l>e equal to the angle 
DEB, and CEB to AEIX (Euclid I, 1/3. Simp, I. z 
1 . 2 ,; 



THEOREM 11. 

The greatest side of every triangle is opposite to the 
greatest angle. fEuc. I. 18. Simp. I. 18. Em. 11.4.; 


THEOREM III. 

Let the right line EF fall upon the parallel riglit 
lines AB, CD ; the alternate angles AGH^ GHD are 
equal to each other ; and the exterior angle £GB is 
equal to the interior and opposite, upon the same side 
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6HD; and the two interior ang1& BGH, GHD^upon 
the sain^ bide, are together equal to two right angles. 
(Ettc. I. 29 . Simp. i. 7- Em. I. 4>.J 


K 



F 


.• JIIKORKM IV. 

Let ABC be a triangle, and let one of its sides h(’ 
be produced to D ; the exiciior angle ACD is equal to 
the two interior and opposite angles CAB, ABC* alHo 
:!ie three interior angles of every triangle are togeilyr. 
isiual to two light afngles. (Euc» 1. Simp 
A 10 I.m. II. 1 c^' 2.J 

A 



rilEOUKM \ . 

Let the paralleloOTains A BCD, DBCE be upon the 
• safne base BC, and between the same parallels AE, 
BC ; the parallelogram A BCD is equal to the parallelo- 
giani DBCE. (Euc. I. 3.5. Simp. II. 2. Em. III. (>#J 

A D E 
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THEOREM VI. 

Let the triangles ABC« DBC be upon the same base 
BC, and between the same parallels AD, BC ; the tri- 
angle ^BC is equal to the triangle DBC. ( Euc. I. 37 • 
Simp, 11.2. Em. II. 10 J 


A D 



THEOREM VII. 

/Let ABC be a .right-angled triangle, having the 
^ angle BAC ^he square of the side BC is equal 
t<ftne sum of the squares of the sides AB, AC. {'Euc. 
I. 47 . Simp. II. 8. Em. JI. 21.; 



Note— Pythagoras, who was born about 2400 years ago, dis- 
covered this celebrated and useful Theorem ; in consequence, ot 
which, It IS said, he offered a hecatomb to the gods. 


THEOREM VIII. 

Let ABC be a circle, and BDC an angle at the centre, 
and BAC an angle at the circumference, wjiich have 
the same arc BC for their base; the angle BDC is 
‘ double of the angle BAC. fEuc. III. 20. Simp. 111. 
10. Em. IV, 12. J 
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A 



THEOREM IX. 

Let ABC be a semicircle ; then the angle ABC in 
that semicircle, is a righuangle. (Euc. III. 31. Stmii. 
III. l.'{. 



THEOREM X. 


Let l)li be driftrn parallel to BC, one of the sides 
Ilf the triangle ABC ; then Bl) is to DA, as CE to EA. 
" Euc. VI. 2. Simp. IV. 12. Em. II. 12.; 



D B 


' THEOREM XL 

In the preceding figure, OE being parallel to BC, 
(lie triangles ABC, ADE are equMngular*or similar ; 
o S 
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therefore^ AB is to BC« as AD to DE ; and AB it to 
AC, as AD to AE. (Euc. VL 4. Simp. IV/12. Em. 
II. 13.; 


THEOREM XII. 


Let ABC be a righUangled triiwle, having the right 
angle BAG ; and from the poinfV let AD be drawn 
perpendicularly to the base BC ; the triangles ABD, 
ADC are similar to the whole triangle ABC, and to each 
other. Also the perpendicular AD is a mean pro|K>r- 
tional between the segments of the base ; and each of 
the sides is a mean proportional between the base and 
its segment adjacent to that side ; the'^efore, BD is to 
DA, as DA to DC ; BC is to BA, as t>A to BD ; and 
BC is to CA, as CA to CD. CEuc. VI. 8. Simp, IV. 
19. VI. 17.; 

" A 



THEOREM Xin. 

IC, ADE, be similar triangles, having the 
angle A common to both ; then the triangle ABC is to 
the triangle ADE, as the square of BC to the square 
of DE. That is, similar triangles are to one another 
in the duplicate ratio of their homologous sides. C Euc. 
VL 19. Stmp, IV. 24. Em, II. 18.; 

A 



C 
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THEOREM XIV. 

In any triangle ABC, double the square of a line 
CD, drawn from the vertex to the middle of the base 
A B, together with double the square of half the base 
AD or BD, is equal to the sum of the squares of the 
other sides AC, BC. (Simp, II. 11. Em, II- 


C 



THEOREM XV. 

In any parallelogram A BCD, the sum of the squares 
of the two diagonals AC, BD, is equal to the sum of 
the squares of all the four sides of the paralleloga^nu 
(Simp, II. 12. Em, III. 9,J 

D C 



A B 

THEOREM XVI. 


AH similar figures are in proportion to each other 
as the squares of their homologous sides. ( Stmp, IV. 
^6. Em,\ll,20,J 

THEOREM XVII. 

The circumference of circles, and the arcs and 
chords of similar segments, are in proportion to each 
other, as the radii or diameters of the circles. (Em, 

IV. 8 4-9J 

* THEOREM XVfll. 

Circles are to each other as the squares of their radii * 
diameters, or circumferences. ( Em. IV.»35.^ 
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THEOREM XIX. 

Similar polygons described in circles, are to each 
other, as the circles in which they are inscrilwl ; or as 
the squares ot' the diameters of those circles. ( Em. 
IV. 3b-.; 

THEOREM XX^ 

All similar solids are to each other, as the cubes of 
their like dimensions. ( Em. VI. ili.J 


EXPLATs^ATION 


01 THE 

j/,rinl‘ipal Mathematical Characters. 


\ 

The sign or character = (called equality) denotes 
that the respective quantitie.s, between which it is 
placed, are equal ; as 4 poles 22 yards = 1 chain 
= 100 links. 

The sign + (called plus, or more) signifies that the 
numbers between which it is placed, are to be added 
together; as 9 -j- 6 (read () plus 6) = 1.0. Geometri- 
cal lines are generally represented by ca]Ht:il letter<« ; 
then AH -I- CD, signifies that the line AB is to be 
added to the line CD. 

The sign — (called minus, or less) denotes that the 
quantity which it precedes, is to be subtracted ; a!» 
1.5 — 0 (read 1.5 minus 6) = 9* I" geometrical lines 
plso. All — CD, signifies that line CD is to be 
. subtracted from the line AB. 
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The sign x denotes that thd numbers, between 
which itfis placed, are to be multiplied together ; as 
5x3 (read 5 multiplied by 3) = 15. 

The sign -f- signifies division ; as 15 3 (read 15 

divided by 3) = 5. Numbers pUced like a vulgar 
fraction, also denote division ; the upper number being 
the dividend, and the lower the divisor ; as =: 5. 

The signs : : ; : (called proportionals) denote pro- 
portionality ; as 2 : 5 6 : 1 5, signifying that the 

number 2 bears the same proportion to 5, as 6 does 
to 15 : or, in other words, as 2 is to 5, so is 6 to 15. 

The sign | (called vinculum) is used to 

connect sevcraViquantities together; as9 + 3|-6|x 
2 = 12-61x2 =6x2 = 12. 

The sign placed above a quantity, represents ^he 

square of that quantity ; as5 + 3|® = 8® = S 
= 64*. 

The sign placed above a quantity, dAote^he 

cube of that quantity ; as 9 + 3| — 8^ - 
= 4’ = 4 X 4 X 4 = 64. - 

The sign v/ or placed before a quantity, denotes 
the square root of that quantity; as v^9x4 = ^/36 
= 6 . 


The sign placed before a quant ity, represenU the 
cube root of that quantity; as ^ 6x4x3| — S. 
= ^24x3|-8 = v' 72^ = -v/ 64 = 4. 


/ 
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PART II. 

MKNSURATION 

01 

SUPERFICIES. 


The area of any plane figure is its supcrricial con- 
tent, or the measurement of its \\ ithout any 

legard to lhicknes'>. 

The dimensions of figures arc taken in lineal mcM- 
sure. Sometimes they are taken in inches* and tenth‘s , 
in feet, inches, and parts ; soinelimej» in 
.^4^. tenths, and lulndtedtll^ ; aim sornetiints m chains 
a^^’inks , and the area of any figure is L-liinated by 
th^^i^iier of square inches, square feet, square chains, 
in that figure. 

i tjii.asviring tape, (usually «.illecl a /-^Afaw f tn/»r riuHt cl 

iii'u tii on one. ttne! iinkR on ilie other, is admirahl) (ahuliiU'd (<>r 
lakiiit; i\ in n«-i )n$ 1 a]ic ^ arc oi \<triuu^ U ngihs , but thou ol tsui p«>|is, 

or two >ard?, aic most usclul. , 

4 In practuf, the dirnentions may gciurall> be^Coonnoctou^lv emtnd 
upon a rough sketch ui the figure. 

9 I he follow 1118 iablf« of hmal and ^yufiir measures, ought to he well un. 
dersu od by iht K.irn* r, b« (on lit procitus furUic r. 

A TABLE OF LINEAL MEASURE. 

Inches, \ Link, . ? ! * 


7.f|2= 


^ 1 

21 I 

u 

1..51.51 = 

1 

STS' 

O 

? i 

S(i 

4..54..54 

.fe 

1 5^^ 

r 

ss 

s- 

198 

25 

1 

5.5^ 1 

? 

<1 

792 

100 1 

I 66 

22 4= 

1 

1 


7920 


1 

63360 

8000 

‘ii280 

17(>0l 320 

80 
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PROBLEM J. 


To find the area of a square. 


RULE. 

Multiply the length of one of its sides by itself, and 
the product will be the area. 

Nnte I. The vide of a winarc may be found by extracting the vquare root 
of Its area. 

t. When the area of a figure m found bv duodecimali, it it generally taid 
to be in feet, inchet, parit, but it it eeident that it it in frei^ iwritiht, 
inchea, kc , becaute U4 squares incliet, and not I'j. make a square foot In 
Ihit work, 1 have, however, contornied to the generiil praciict 

S. The learner ihoutd tartfuUy exuifiiae, iror* orei, and jhiI itoiea all the 
soluliont given in this book, in order that he mav the lietter comprehend 
the different nilei. The definitions and Hulei should alto be committed lu 
memory. 

EXAMPLES. 



Anmer 72 feel 3 inches. 

2. Required the of a equare floor, whose side 
is 18 feet 9 inches.—' 
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Here 1 S feel 9 inches = 1 8*75 ; \nd 18.75 X 18.75 = 
351.5625 feet =: 851 Jecl^ 6 i«. 9 fMrlv, ike area required. 

3 Wfiat is the area of a square tahle^ the side of 
iivhich measures 6 feet 8 inches ? Ans, 4*4//. 5 in, 4 pa. 
f 4. The side of a sejuare court-yard measures 85 feet 
3 inches ; what will it cost paving ift 2^. 9d- per yard ? 

Arts, iilll. Of. 7fd. 

5 The base of the largest Egyptian pyramid is a 
square, whose side is 693 feet ; how many acres of 
ground does it cover? Ans. 11a Or. 4fp. 

6. What is the side of a square whose area is 1824^* 
square feet ? Ans 364 Jeei. 

7- Requyed the side of a square garden that cost 
I’.S IHs. trenching at 1^,^. per square yard. 

Ans. 25 ^ards. 

— Thi hpv (it are some i»f tho nn>sf ancient »tri>rture» in 

thi woi i'i, I *11 ir driii<(iitiv ix'fiidina Seyootl eht rctordfc oi **ll liniory, and 
i ii( ir oiM nial use> Ix'in^ (.ntiret> unknown. Herod*Mm, wli»» wrote about 
> » <jr» H 'o, with u 8 inuLh unt.eriami\ 4 «»?uermnj the time of 

ilitir ttoiNisdii is wi vlo if i»rei.ent Some li«\t* tonjuiiireri that tiicse ma- 
jenii. immunieutit were buili \\\ the itiiinren ol Urn I, ilurtng llutr 
in E({VI»t 1 •‘I'd designed is sc ptiklires for theKgvptun Kin^s Shoo.^^ws 
► upposi! 1**11 In cnrrivti (f*i> must lit\c »tood al<m^i IJO') \*nrs 
piiidii ukar tu ulii of the larKOst of fhtse stupendous sinittures i# abn^J»u> 
feet, biK if ineufured a(jiiqiii.)y , It i» 7 <XI teci front tin bast lo ilu ;^ia- 
luni at til* lop, • ■' 


PROBLEM II. 


To find the area of a rectangle. 


RULE. 

Multiply the length by the breadth, and the pro- 
duct will be the area. 

Soft I, If ilie U’ln’ih and breadth be in intliis, thcir product imii.t be 
ri'vuled by Hi. m i*fd' ' *'* **oibiii Mu area iri sqium Ki i . but il one dimen- 
»ioS be in ktt.aiul tiu- otiui m intlu**, (he prtn'm i Uivuled by U, will aive 
iiiea.ea in sqii.iri l ii. I Uii ob.trvation, howevei, is not apphtable, wlitii 
tilt urea IS (.<uiid dundt mnal v. ... 

‘i ' II the aria of u leciaiiait he dnidod bv one of its sides, the quotient 
will l>e till other >1 le , hut Mie ariM must hrsl be ridutcd to the »ame^e- 

nominaiiiin as tl»e giieii side. i * u . 

3 ^<?res, roods, and peichis may be reduced into square linkh, by rmil- 
tiplying the whole quantity, in pviches, by 635 , Hit number of square links 

***4'! In'*ia^kin« dimensions with aihain, il is usinl to set down the num- 
her 01 links In Miis case, hv. h^uies must be tut off, as detimais, towards 
Mil- riKlu-hHndPol tli« area , and those on the left will express the number of 
atres. The decimals inuet then be reduced into roods and peithes, by nml- 
tipl\ing ihem successively by 4 , and by 40^i^Mng off live figures asbeiore. 
In entb product. 
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MEKSUfiV^TlOK 


ItAWf «.) 


EXAMPLES. 

1. Required the area of the rectangle ABCD, whAe 
length AB is 12 73 chains or J275 links, and breadth 
BC 6.'75 chains or 675 links. 

D C 


A B 


Links, 

1275 

675 


6375 

8925 

7650 


8.60625 

4 


2.42500 

40 


17.00000 Ans. 8a. 2r. 17p. 


2. A door measures 6 feet 3 inches, by 3 feet 6 
inches ; what did it cost at Ir. 8d. per square foot? 

Ans, £l. Ids. 5j£/. 

' 3. The length of a mahogany tea-table is 45 ioches, 
and its breadth 42 inches ; what is its area in square 
feet? lS.125/ce/. 

4. How many square feet are conuined iu a rectan- 
gulMT fir deal, whose lej^gth is 18 feet, and breadth 1 1 
^ inches? Am* l6)/eel. 
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5. Required the area of a granar^ floor, whose length 
t$ 4.5 fees C inches, and breadtii 20 feet 10 inches. 

' Ans. 9^1 feet ^ 11 *». 

(). Flow many yards of carpet, 3 quarters wide, will 
cover a room that measures 28 foet 6 inches, by 18 
twt 9 inches ? Ans, 79 *»• 

7 . The area of a rectangular field is 14o. 2r. lip. ; 
what IS Its length, its breadth being 9^3 links ? 

Ans. \ 57 5 links. 

^ft"\ rectangular allotment upon a commoi^ cost 
.i'78. Is. lOJr/. diggiug and levelling, at ii7» 10s. per 
.icic , wiiat will be the cxpen*'e of fencing it half round 
at 5s. (xl. per rood, its length being J22.> links? 

Afis. £17. 18y. 8d. 

PllOBl.EM III. 

To find the area of a rhombus or rhomboides. 

RULE. 

Multiply the length of the base by' the perpendiyijar 
brradth, and the pioduct will be the area. 

\'ntr I li ttK'artnnf • rluMnliufi or rhomfK»idt» hi* ilitru^i<ov «nt * '» 

litiTii iision», till ({uiiiit n< will in ilii oili* 1 * 

T lit' «ii (H <)• I (mnitlihigTHm inai )h l)v , 1 

<>l jiiy i«(i) ot lU »iUrt b> itii itdiural s nr u( ti.eir iiKUtd> d nn^le 

EXAMPLKS. 

1. Required tl^e area of the irregular rhombus ABCI]^ 
whose base AB is 12 fWt 10 inches, and perpendicular 
Dl'. 9 feet 8 inches, fSee Piolt. XJi. Part 1.) 

D C 



Here 12 ft. 10i;i. = 154 inches, and 9/?. 8 in. = 110 

, • 154 x116 17864 

inches; then = 124 05555 /eel 

144 tSEI 

= I2\ jl.0 in. 8 /Ja. the area reqdfml. 
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S. What is the Virea of the regular rhomtxMfjbM 
ABCD, whose ^ide AB is 2185, and AD 142()Jinks? 


D C 



A B 


BifXote9.y 2 1 85 x 1426 x .8660251 fthr 

natur^ sine o/" 60^’, the anoJc HAD) = 2698870 xr/. 
huks zz 2()Vi. 3f\ 3"p. (he area reqmraL 

3. How many squ.ire vaid» of paving are*there in a 

court-yard in the form of a rhombus, whose base mea- 
sures 265 feet 9 inches, and perpendicular, which rises 
at the distance of 100 feet fiom the of the base, 
246 feet 3 inches ^ Ans, 7271*21527 j^anls. 

4. Measuring along the base of a field m the form o* 
a^l^nboides, 1 fountl the perpendicular to ri^^e at 678, 
^f'dnts length 1264 links; the remainder of the base 

ured 2435 links ; what is the area of the field ? 

Ans, 3()a, Ir. 15 fp. 

, jfiA^r»;r»dow contains 36 panes, each in the form of 
"»^^<^rhcnibii^ ^hose base measures 1 1 ^ inches, and per- 
petiifiTnar 8\ inches; what w'lll it cost glazing at 1 a. 
ll^d. per square foot? Ans. £2. 7s. 11 ^d. 

0. A grass-plot, in a gentleman’s pleasure-ground, 
-^cost £3. 14x. Id. making, at 4fd. per square yard ; 
what is the length ot the liase, the perpendicular being 
40 feet, and the figure a rhombus } Ans. 50Jeet. 


PROBLEM IV. 

To jSbid the area oj a triangle, when the base and perpeu^ 
. dicular arc given. - 

RULE. 

Multiply the base by the perpendicular, and half the 
product will be the area. ^ 

Or, multiply the base by half the perpendicular ; or 
the perpendicular by the base, and the product 
will be the area. ‘ 
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^tu I. ir doutilc the area of a trlanglf be divided by one of lu duncn- 
ilotlftt fhequoiiiiK will lie the other dimt.itiioii. 

When i?»e ba»e, the perpendicular, and the place of the perpendirulai 
upon the bi«e .«r( fiven, the trianaU luav be truly conMructed , and ita 
other I wo »idoi rn'iitured by the scale iHtd in ihe ronsii uMion, 

i I n Mitltr to drid <he itiu place of the perpriulicular, in taking thedi- 
mi nkimis of a tnangU', nr any other deiirc , it wilt ftc necessary to use an in- 
struinnii i ailed a '‘tro's, oi i rosa-fttaff,’* whit h may lie made in the follow- 
ing manner. Urucure a piete of boird. nihet of sveatnore* futx, or maho- 
gaiiVt out of which lurm the quHclrani of a t in If, of about four inches radiu«. 
In It, with a fine stw, inukc two |^iom\is ai light angles to each other, 
paraMe) ro the ntdii, unci about half an inch di'ep. Through the centre of 
till qitadraiii iioikc* a c irciil tr bt»U. taryi. enough to receise a staff of about 
tlire* tpnrttrs < f .m mtli in diamtMer Tne cross or quadrant must rest 
and iiirn uf>c>n a shoulder imde at a tuuvinient distance frcim the top of the 
siaif, and ii m.i\ he itreviritcd tr on lomnig off, by means of a screw passing 
through a hollow • vhiider of wi.i.d m bra."**., made to fit the staff, immediately 
(tbovc tin cross The sintl must be piked with iron at the bottom, in order 
HI enter tin g'l.tind r< udi c. it mav tn uhout eight feet in length, ind if it 
be diM ted inio ftei and tne In », o> tut • links u w II be found vorv use ful m 
1. iking dini< o ooiis. t'rccssen mav b'‘ f emst 111! tc d in different w ivt , hut iIm 
» fji*- (hkCnhed aUiu I li’id to l»e most convenit rit. 


EXAMPLES. 

1. Required the area of the triangle ABC, 
bast* AB measures 21.68 feet, the perpendicular 
q 1.6 feet, and AD 8.26 feet. ' ^ 

C 



PEKl. 

2I.(iK 

9M} 


1.3008 

867i2 

10512 


2 ) 205.0928 

102.5464 


E 3 
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2. What is the area of a triangular field, the bate W 
which measures 3568 links, the perpendicutar 158^ 
links, and the distance between one end of the base 
and the place of the perpendicular 1495 links? 

* Am, 28o. 1r. 15};;. 

3. Recjuired the area of the gable end of a house, the 

base or distance between theeaves being 22 feet 5 inches, 
and the perpendicular from the ridge to the middle of 
the base, 9 feet 4 inches. Ans, 104//. 7*«* 4/>o. 

4. After measuring along the base of a triangle 895 
links, 1 found the place of the perpendicular, and the 
perpendicular itself = OO*!* links ; the whole base mea- 
sured 1958 links ; what is the area of the triangle ? 

A ns, Oa, 2r. fi7p. 

5. How many square yards of sla^j^g are tliere in 
the hipped roof of a square building ; tnebase or length 
of the eaves from hip to hip being 23 feet 9 inches, and 
the distance between the middle of the base and the ver- 
texr5f the roof 9 feet 6 inches ? A ns, 50^cis. J/l Sin, 
rWm. 'I'he area of a triangle is 6 acres 2 roods and 8 
p«|^es, and its perpendicular measures 826 links ; 

be the expense of making a ditch, the whole 
base, at 2.y. 6d. per rood? Ans, £6 4a. TJd. 

PROBLEM V. 


yTo Jind the area of a triangle , the three' sides af(f§ of which 
' are given. ** 

RULE. 

Fiom half the sum of the three sides subtract each 
side severally ; multiply the half sum and the three 
remainders continually together ; and the square root 
the last product will be the area of the triangle. 

Jiote ifa trMRfilc be nrriirattly laid down, Irom a pretty large tfoic of 
equal paru, ibc pcrpenaimlar may bt mioaurud, and llie area found by ilie 
last Probtam. 

q. if ihe rrrtangle of anv t«n mdea of a triangle be multiplied by tlic 
natural cine of ihtir itirUuud auRte, the product will he double the area of 
the trianitlet cnncequcnily, if double the area of a triangle b« divided by the 
rectangle of any two of ii» aide*, the quotient will be the natural tine ol their 
included angle. 

5, If the area of a tre^ d vided by half the auro of the sidea, ibc quo. 

lieni will be the rpdiua ol the inscribed circle. 
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^4. Many calrulationt In Ariihmrtlr, Utniihntinn, Ite. may be tnMlf 
by the of loKHrithms i and it U matter ol BU)(*rife that 

ihetr u«e if not more generally taught tn public athooU. 

Iln> method ol Moiking !>> logariihtn» u exirrmcly simplr, and maybe 
applied to almost every kind of calculation . yet the advantages of this great 
dUiovery have hiiherio been ihitfly enjoyed by thoae only who have leisure 
and iiK lioutioh to cultivate the higher branches ^ the Matin inaiics 

Till following are iht most useful Huies on this sub( ct, thev, however, 
apply only to nntnbors greater than uniiy , for if ihc numbers htf !its than 
iiniiv. the indues of tliiir logarithms will be negative, which requires a little 
mure ingenntt> hi the inanai^emeiit 

MuUiplicaliim by Logatithnu, 

RUIJi. 

Add the loganihmv of alt the factors together, and then sum will be tlie 
togiiKhmol the product. 

Dicmun by Logarithms. 

RULE. 

From the logarithm of the dividend, subtract the lotganthm of the divisor, 
and the rcinaindt r wilt l>e the logartchm of the quotient. 

Jlule of 7 hret by Logarithms. 

Hi IX. 

Add Iht Ingariihin* of thesreoiid and iliird terms together, and from their 
Slim subtr*»rt ilu loeniiihni of the first term, and the remainder will be the 
logarithm ui the fourth term. 

# 

/nrofation, or Ratsnij^ of Powers. 

Ruu: 

MuUlplv 1U1 lorariihm of ihegivin number, by the iiidev of the p’^dposed 
p<>«c r , and the product will he the logarithm ol the puwer so^hc ' ' 

s 

jrttiahon, or fitraction qf Roots. 

HULK 

Diviic till lou.iTithin ol the givi n number, by the index n. :roposcil 
jt.oi an t lot <|u<ttKiu w «Il be the logariitiin ol ihe root rtqmrc cl 

I liith r di’Tctions on (Iih fiead apprar lo lit unnecessary, as it presumed 
ih.ii liw Ti oluis arfa«iihout a tnaim on lof-anthiui it may, iiuwever, 
)•( iiliMivid, th.it Dr. Hutton's Mailicinatiiat labksau to[i<.iai itu tfiein'st 

UTiflll • 

EXAMPLES. 

1 WIi.it IS tho area of* the tiian^leABC, the bide 
AB measuring *5, AC 20, and BC 15 chains ^ 

C 



A B 


„ ‘A + 20 + 15 fiO . 

Here = — 30 = ihuI Ihe sum of 

2 2 ‘ • 

ihe skies ; then 30—25 = 5, ihejctil ret^ainder ; 30— 
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20 = 10, the second Remain der ; and 30 — 15 = 15, ttk 

third remainder ^ whence v'SOx 5x lOx 15 s= ^22500 
=; 150 square chains =15 acres, the area required. 

Logarithms. 

The log. of ... 30 .... = 1.4771213 

... 5 .... = 0.(>i>89700 

... 10 .... = 1.0000000 

... 15 1.1760913 


Divide by the index of the root . . 2)1.3521826 

The quotient is ifhe log. of 150, the area 2.1760913 


2. Required the area of a grass*pl(>t #i^ the form of 
an equilateral triangle, whose side is 36 feet. 

* dns. 56 1 18i‘46^ee/. 

3. ^ \i'hat is the area of the galale end of a iiouse 
formfhg an isosceles triangle, whos»e l)ase is 25, and each 
of its other equal si'des 20 feet.^ A ns. 195 I56‘18yce/. 

4. J |^'ha;|t is the area of a triangular field, who^e ihice 
sidesln^^re 2564, 2315, and 2139 links ? 

' . A ns. 23f/. 2r. 0J/> 

5. TfTeTnree sides of a triangular fidh-pond measure 
293 , 239, and 185 yards ; wliat did the ground which 
it occupies cost, at Jt!l85. per acre? » 

Ana. if 843. 7*- 8^/- 


PROBLEM VI. 

Any two sides <tf a right-angled triangle being given, to 
Jind the thirc( side. * 

RULE. 

1 . When the two legs are given, to find the hypofhenuse. 
Add the square of one of the legs to the square of 
the other, and the square root of the sum will l>e tlie 
hypotheiiuse. 

2. When the hypothenuse one of the tegs are given, to 
the other leg. 



(j^AET 11.)^ OF SUPERFICIES. 45 

vJE^rom the sc^uare of the hypotiienuse subtract the 
square of the given leg, and tlie square root of the re- 
mainder will be the required leg. (See Theorem 

A*o4c, — W'hen ihe arc%or» ri(ilit>ang]4*d triangle and the hypothtnUse ^rr 
Livi n, the Ugs ntav he fntind b) iln lotl<»ifving Gffinnl To llie K|uan: 

ol iIk Ii\ (MiiheiitiKe add four iinicB the area oi ilif^ ttiaiigle, and the square 
loot of this number will t>c the stirn ot the icg^. From the square the tiy- 
|K>thenuse lake four timis fhc art a of the triungte, and the square root of the 
remainder wili be ihe difTireure ot the legs. Add half Ihe rllfTerence of ihe 
legs to half their sum. aini 3011 will obtain the greater leg, hut if half the 
ditfert lue of the legs be laken fiom half their sum, tlu rt niairidrr will lie the 
If leg. 

EXAMPLES. 

1. In the right-angled triangle ABC, are given the 
base AB rr 36, and the perpend icula^BC = 27, tb 
find tile hypotheriuse AC. 



Here 36^ + 27 * = 1296 + 725 ) = . 2023 ; and 
y/2023 = 45, /he hyjyothenusc AC. 

2, If the hypothenuse .VC be 6'0, and the perpendi- 
cular BC 36 ; wlyit is the ba^e AB ? 

Here G0« - = 3600 - 1296 = 2301*; and 

^2304 = 48, the base AB. 

3. Required the length of a scaling ladder to reach 

the top of a wall whose height is 33 feet ; the breadth 
of the moat before it being 44 feet Ans, 55 feet, 

• 4. What must be the length of a shore, wdiich, strut- 

ting 10 feet .9 inches from the upright of a building, 
will support a jamb IS leet 6 inches from the ground 

Ans, 21 .//. 4 tn. 9 jih, 

5. The distance from the ridge to the eaves of a 

building is 15 feet, and the perpendicular height of 
the gable end|9 feet ; what is the breadth of the build- 
ing.^ ** Ans, fee/. 

6, A ladder 46 feet in len^^;{i, being placed in a 
street, reached a window 26 feet *the ground, on ^ 
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one side ; and by turning it over, without removiilg^ 
the bottom, it reached another window 35 higb,^ 
on the other side ; what is tlie breadth of the street? 

Ans. i\1.19^5f€eL 

7. A castle wall^there was, whose height was found 
To be 100 feet from th* top to th’ ground ; 

Againsit the wall a ladder stood upright, 

Of the same length the castle w as in height : 

A waggish youngster did the ladder slide 
(The lK)ttoni of it) 10 feet from the side : 

Now I would know how far the top did fall. 

By pulling out the ladder from the wall ? 

• Ans. 6 neat It/. 

^liROBLEM VH. 

* \ 

To find the area qf a trajtczium, 

RULE. 

JHuUiply the sum of the two perpendiculars by the 
diagonal upon which they fall, from the c)p}>o$ite an- 
gles, and half the product wdll be the area. 

Ot>«fl*Wde the trapezium into two triangles, in* the 
^ mosif convenient manner ; and the sum of their areas 
^found by Problem IV, or Problem V, will be the area 
requTred. 

thr iraiHZiuiit ran be irikCnU d in a ( ir( It^ that i», if the mim of 
any two of its ofT|Kt\|to an«U« be <qiiul to ifo di Lreea, iti area fnA> tn found 
a« follows 1 rorri bait ibt iiiin of the four aideii aubtract rath »it.c tcvtraWv ' 
ihtn ith.Uii.!\ iht four r»ni<<indrr^ tontinuully ti^nerlter, and tin vjiui-e looi 
of the U»t product wilt be the aita. 

EXAMPLES. 

1. It is required to lay down the trapezium A BCD, 
and find its area ; AE being 10.^6 feet, AF 25 34 feet, 
AC 40.18 feet, Dt 14.32 feet, and 6E 12.86 feet. 

D 
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^ Were ii^F+lfcs x 40.18 =1 27.18 x 40.18 = 
10q!iw^4 

1092 . 0924 ; and — = 546.0462 feet, the area 
required. 

By Logarilhns. 


The lop. of 27.18 is . 1.4342495 

The lop. of 40.18 is . 1.6040099 


Their sum is . 3.0382.594 

The lop. of 2 is . 0 3010300 


The (lift*. IS the log. of 546.0462 the area . 2.7372294 


2. I -ay down the following trapezium, and ftnd its 
area; AE measuring 1125, AB 3243, DE II68, pF 
1216, DB2II8, and CF 6IO links. 

Aou.— This ftguro is diniUd into two tmnKlei, bt Cause two jK-rpcndicu’ars 
<annot bo taken upon oiUier of the dti^oiiHls. 


D 


C 


/ ^ \ 

^ - 

A E B 


Here 3243 X 1168 -f- 2 = 3787824 -r 2 = 1893912, 
the area qf the hianglc ABD. 

Also, 2418 x”?iio ^ 2 = 1474980 -7- 2 = 737490, 
ihe area of the triangle BC D. 

Then 1 893912 + 737490 = 2631402 square links 
26fl. Ir. 10/). the area oj the trapezium A BCD. 

3. How many square yards of paving are there in a 

trapezium whose diagonal is found to measure 126 feet 
3 inches, and perpendiculars 58 feet 6 inches, and 65 
feet 9 inches } ^ Ans. \ AT 56Q yards* 

4. In taking the dimensaons'^of a trapezium, I found 
the first perpendicular to rise at 5o8, and to measure 
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835 links; the secmid at I865r|m(l to measunftSM^ 
Jinks ; the whole diagonal roeasi^ed S54<3 links ; wh^l 
is the area of the trapezium ? Am, 22a, Jr. Op. 

5. Lay down a trapezium, and find its area from the 

following dimensions ; namely, the side AB mea^-iires 
345, BC 156, CD 323, DA UJ2, and the diagonal AC 
438 feet. Ans, 52330.3tm()JceL 

6, The sides of a trapezium, t^o of whose opposite 

angles are together equal to 180 degrees, measure 30, 
32 35, and S7J feet ; what is its area ? 

Ans. 1 131^. 2 iVi. 9 pa. 


PROBLEM VJII. V 

To find (he area of a trapexotd. 

RULE. 

ly the sum of the parallel sides by the per- 
pendicular distance between them, and half the pro- 
duct will be the area. 

Or, half the sum of the sides multiplied by their 
distance will give the area. 


EXAMPLKS. 

1. What is the area of the trapezoid A BCD, the pa- 
rallel sides AD and BC of which, are 25 and 18 ; and 
AB, the perpendicular distance between them, 38 feet ^ 


1 \ 


D 
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^ 

' Here 25 + 18 x 38 = 45 X ,38 = 1634; and 
1634 , ^ , 

— = 817 feel, the area required. 

2. Required the area of the trapezoid ABCD, whose 
parallel udes AB and DC measure 4() feet 10 inches, 
and 28 ieei 4 inches ; DE, the perpendicular distance 
between tliem, 2() feet OJnehes; and AE 12 feet 6 
inches. 


n c 



Here 46 feel 10 in. = 4fi 833 >3, and 28 feet 4 inches 
-28 33'}33; ihni tO 8333T^2*sV33333 X 1J6 p7.) 
~ 73.10/)()l) X 2n7j = 2010 708133, half of u'/iich 
ts =. 100.1.;Jr))0773/«T/, ihe ana requhed. 

3. 'riu‘ |>ar<illel Miles of a piece of ^rounci^^ameasure 

83() and 684 links*, and their jicrpendiciilar Jistance 
083 links, wliai H its area? /Ins, 7'a. 2r. 13]p. 

4. If the p.n illcl side-* of a f^arden be ()j feet 6 in- 

ches, and 10 fiet 3 inthcs, aiul their perpendicular 
tii^tancc 3(i leet j^mches; what did it cost, at £325, 
lO.v ))er acie? • Aus. £2i. 6s. Jld. 

3. The hq>))ed loof of a square building is flat at 
the lop*; the Icniilii nl the eaves, from hip to hip, is 
34 feet fi^mhos , the ^idc of the square at the top, is 
30 jeet 0 in<•he^; aiul the nearest distance from the top 
to the eaves, i*, IS leet 3 inches ; how many square 
yards of slating arc conianied in the four sides of the 
roof^ Aus. 315,7^611 ^ards. 


PROBLEM IX. 

To ^find the area an irregular polygon of any numba 
qf sides, * 
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H£NSURAT10K 


(part III) 


RULE, 

Divide the figure into triangles and trapeziums in 
the most convenient manner ; and find the area of each 
Separately ; then the sum of these areas will be the 
area of the polygon, 

Tn lalintating the content of an irrcftuhr i»o!ygon, it m ftomeiimet 
mortr eligible to hiid the double arra of each h^urt into «rha li it is divided , 
and half the sum ot these double anas, mil be ihi. uieauf the whole polygon 


EXAMPLE^. 

1. It is required to lay down the irregular figure 
ABCDEFGA, and to find its area from the following 
dimensions. 


Diagonals. 

Perpendicular s. 

FEET. 

FEET. 

Am = 25 7 

C w = 8 

AB^ = 35.5 J 

Go = .7.5 7 

An ' = 12 7 

Cn = 863 

An = 24. 8 > 

Ep = 10.4 7 

AD = 3() S 

Gr = 9.2 j 

D/> = 16 1 


Dr = 23.5 > 


DF = 34 3 



E 



Construction* Draw the line AB, which make 
=: 35.5 ; and l^.olT 25 from A to m; at which point 
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erect the perpendicular Cm — 8 ; join AC and BC^ C 
and yoi^will have the triangle ABC. 

With C as a centre, and the radius Cn describe an 
arc ; and with A as a centre, and the radius An, de- 
scribe another arc cutting the formtr in n. ^ Through 
n draw the diagonal AD = 3C, upon whicK lay OfF 
Ao =: 12. At 0 erect the perpendicular Go = 7-5; 
join CD,.DG, and GA, and the trapezium ACDG 
will be completed. 

The trapezium DEFG may be constructed in a 
similar manner. 

Calcul\tion. Here 33.5 X 8 == 284, doubk the 
area of ihcJrta n^k A BC. 

A train, 7.5 + S.l) X 3() = iG.l X 36 =: 579-b', 
double the area oj^ the trapezium ACDG. 

AIm), X 31 > = If) 6 X 3^ = 666.4, 

double^c area vj the trapezium DEFG. * 

4- A. ()()().!. 1530 V / 

The,,. ±LX^‘'_Z = — = 

Ihc area of the irref da, \w!iis:(,n required. 

'2. It is required to lay down a pentangular field, Md 
find its annual value at £2. .'>s. per acre ; the first side 
measuring the second S.'ifi, the third 835, tliC' 
fourth (ji!8, and the fifth 587 Imks ; and the diagonal 
irom the first angle to the third 1194.. and that from 
the third to the filth lif -lS links. Jus. £l8. lOs. 7j3- 

-1l.lv inSo 111. Cl Ic.anslei, the areas of which maj he 

fouiitl ijy I'r'ibkrii ^ 


niOBLKM X, 

(tiven the side of a regular pobjgon, to fmd the radius oj 
,li iithrnbed or rirrumsertbing circle. . 

RULE. ! 

Multiply the given side by the number standm^ op- ' 
nosite to the name of the polygon, in the third, or 
lourth column of the following table, as the case re- 
quires ; and ihfi product will be the radius of the m-. 
scribed or circumscribing circle. 

r 2 
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Here .fiSSlpl X 21.75 = 14.56815425 = DC, the 
radius the inscribed circle; and .8506508 x 21.75 
= 18.501()54'9 = AC, the radius ^ the circumscribing 
circle. ‘ 

2. If tlie side of a regular heptagon be 25.25 ; what 
is the radius of the circumscribing circle? 

Ana. 29.097658. 

If the side of an octagonal grass-plot, in a gentle- 
man's pleasure-ground, ineaMire 86 feet 10 inches; 
^\hat A^ill be the expen^.e of making a gravel-walk from 
the middle of one of’ its •.ides to the middle of the 
oppoMtc bide, at 2 V/. per \ard, lineal measure^ 

Ans. 14^. 6‘Jrf. 

4. If llie radii’^ of a ciicle he 6’5 feet; what is the 
buni ol the sidcs*of Us niitribcd nonngon ^ 

Ans. 400.16:J56’ fvA. 


IMIOIILKM XI. 


To find thr uivn of a regular polygon. 


itri.F. 

IMnlliply the sum of llu* sides, or perimeter of the 
polygon, by the ptM pendicular demitted from its cen- 
tre to one of the side.", and half the product will be 
the area. 

— If (loul'U (In fii I •*( .1 H n ! 'r itoUgMii be divided by the ptrpen- 
J'Lulai, lilt ni •.•llLlll «j1i )| the .'mi ol Ijic 4ldC5. 


E\ \MeLE.S. 

1. Hcquiied the area of the regular hexagon ABCD 
KP, whove side All is 20 Uet 6 inches, and perpen- 
dicular Fo is 17 feet 9 inche:>. 

i: D 



F 3 
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010<5 cjr 

Hcit 20.5 X 6 X IT-TiJ = 2183.25; and T- 

2: 1091.625 =: 1091 Jh 7 in. 6* pa, the area r<r- 

quired, ^ 

2. VVha^ is the area of a courl-yard in the form of a 
regular pentagon, whose side measures 9- feet (i incfies, 
and perpendicular 63 feet S inches ^ 

Anx, 1 4722 9 1 666 feet. 

3. Required the area of a heptagonal stone, whose 
side measures 8 feet 9 inches, and peipendieular 9 feet. 

Anx. 27 .^ ff 7 in, () pa, 

4. What will the floor of an octaironal ^iinnntT-honse 
cost paving with black and white marble, at h. Of/, pei 
'■quare fiM>t, the side of which measure* ^ feel 0 niche-., 
and the nearest distance from one ol its side.-, to the 
op|K>site side 22 feet 1 1 inches f 

• Anx. £97. lJ 4 v. 4 }d. 

5. A hexagonal, piece of ground, in a genlleman\ 
park, cost JL’29- lOr. o](f. planting with trees, at £X U)j. 
per acre ;Viml a gra\ el-walk leading from the middle 
of one of its sides to the middle of the opposite side, 

'cost £ 2 . 3<n o]d, making, «jt 3d. per yard, lineal mea- 
sure ; what was the expense of Inicing the pernneier 
of the polygon, at (u, 6d. per rood ^ 

A ns, i J 7 . 17 s. 


PRODLRM XII. 

7V > Jind the area of a regular polygon , when the tide only 
It gii crt. 

RULE. 

Multiply the square of the given side hy^the num- 
ber or area standing oppo-ite to the name of the poly- 
*goti, in the folhpving Table, and the product will be 
the area. (This Rule is founded on Theorem Xili.) 
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n. TABLK OF POLYGONS, &c. 



NAMES 

j Midtiplicrf 

1 or 

ARK\S. 

Angle 

ACB. 

Angle 

«MC. 

ii ' 

'IVi^on . . 

0 4.Ti()I27 

120 '^ 

3()« 

*• ! 

Tel Til iron . 

l.OOOOOOO 

‘Id'* 



Pentagon . . 

. 17^'0177t 

7,0 

51.® 

<) ‘ 

HeN.i^on . 


(lO*’ 

(iO® 

/ 




61 .S® 

S 

Oeia^on . 

ys'-'Ki*,':! 

4j“ 

1)7 > 0 

9 

Nt matron . . 

(ilSlSJIJ 

I 'tO'* 

70® 

10 

Pt-tviKori f , 

. 7 (>!)!‘jn,s\s 


! 7-"’ 

1 1 

1 mil ( iijLTon . 


'*0 '1 0 

1 1 

1 

l‘» 

J ImMlcT.i'^on . 

.. n i<a)i.')ji' 


1 75 ® 


\iiie I — If Uu arra i»fa pnUeon bt cIivuNmI bv lb'* murber stAndin^ nppo* 
tiu to It" naiiK, in the lurviioin); t.ibu , tin t|uoii«,ut \«i[| be the square of 

tin (itiljiion’s iidi 

'2 lilt 'nu'ii|j'» in the t ib’« cif po'ttion^, Problem X. are the radii of 
ih> l^•>(llbtd >iMt 1 IK iin]"( riloiic t in b ", liv ht n tin sxU ol i^ polygon is 
i)riit\,or I, and III a> bi loond t>v iiii.' noiiniit, in the loMowing manner 
Divide txodigni" bv tin nnitihd ol "i h « amt i In qiioto nt wib bi. the angle 
At II at ilii I iHtn ot iio pohLoi), halt of wi.n ii w lit ht tin ai ile At D , then 
PHN , rf" tht n.ii Hint of iIm anj.lt At D H to \ I>, 15 the nnf. to sine of the 

nub A( D 1 " ( I), the ladiiiH • I tin unit, m tin pt rpendu ular 

ot till pi<l \ j,rin , and, i< t lu n vt stm ot AC 1 ) k 10 A 1 ), so n> tin r niius ( I) to 

At , iht I 0 im ot 1 'n ( 1 1 • nnist > ihi y. » 1 t U 
1 In innllii) ii I" in tll^ laM laoli , »u ili- an i" ol their n ^pective polvporvs, 
obi nit I "im i"t,<n<ln. v b* 'ouiid Ihu" Mh 1 ii,)\ tin pi i pi nrin ular or 
iiiinil'i I in i o umii tin third, l.ilib I, hv li ill ol ^ H, ' ami 1 lu prochic I will 
hi the II 1 0} lilt 111,1 tub At It, whn h Kii.h iiiiiiliplud b> the oniuhtr of 
• alt ", wi obi. nil till Hi 1 or mu up n 1 10 i iloe 

0 ( It 111 ! lut tf'iquot ol III inji I)At bi innlliplitd bv ilu number of 

sidis, oni t •uitli ui iliL piodiui will be tlu iiuiUiplier. vOec the figure, 

ProbUni \ ; 


F\ \MPLES. 

1 . If the bitle of a penlagoii be 8 feet 4^ inches; 
vhat IS lU area? 


"" Here 8 jeel 4 inches = 8 } feet = , and ---- X - 77 - 

()25 , On 5 

= hJic sqnaie of the side; then 1.7204774 X — - 

9 ' 9 

— = 1194775972 feeifihe area required*. 




^6 ^EMSDItATION (PAUT II.) 

' 2. What is the anea of the base of a hexagonal stone 
pillar, whose side measures 1 foot 6 inches ? '• 

I Ans. 5.S^r>67Jecl, 

3. If the side of an octagonal brick pillar measure 
1 foot 5 inches ; wliat is the area of its base ? 

• Attx, [)/i. 8 ifi, 3 ]Ht. 

4. Required the area of a decagon wliose side mea- 
sures 25 feet y inches. Atts, .'JIOl JL 8 in. 10 pa. 

5. A gaidener A\ishes to make a liexagonal gras>- 

plot that shall contain 2()0 s.juaie }aids ; ^hat must 
be the length of its title Ans. 10 ijanL\. 


I’ROHLKM XI 11. 

The dtameter of a circle being given ^ M fnd the tneurn^ 
fi mice ; or, the circttin fcicnce being given, in ftufJ the 
dnnnvtcr. 

RULE I. 

As 7 is to 22, so is the diameter to tiie circumference , 
or, as 22 is to 7> so is the ciiciimfcreiice to the diameter 


RULE IL 

As 1 L j is to so i\ the diameter to the circum- 
ference: or, as i» to 118, so is the cncumlerence 

to the diameter. 

RULE III. 

INIultiply the diameter by 8.1 41 G, and the product 
will be the circumf<*rence: or, dividelhe circumterence 
by 8.1 MG, and the quotient will be the diameter. 

Sole I. — There is no fiiiure that affunls a gr<altr v.iru r> of useful prnptr^ts 
than the circle, nor is there any that coui.tius so large an area wiiluii the 
wtme perimeter. 

7he ratio of the diameter of a rirdo to it<i i ircumh renre has neverjet 
bcei^ exactly determined, blthouKli ihi> (dtbraitd ProhUin, called the 
tqu^ng qf the circle, has engaved the aitintiou uiid eaori tied the abtlii us 
ot the ablest matheiuatlciHns, both antieri* and niodirn. But ihnuifti the 
relation between the diameter and rirctiniierciKe lannot he exai tl\ dihticd 
in known numbers} yet approximating ratios have been deieimined, sul. 
ftcieotly correct for practical purposts 
Archimtdes, a native of S>racuAi, \vho flourished about 800 years before 
the Christian sra, after aitemptiiiK in vuin to determine the lue ratio of 
the diameter to the rirciimferenre, (ouiui ii to be ne^irlv as 7 to VS 
The proportion given b> Vicia, aricnclimun, and Menus, a Dutchman, 
aimut the etid of the I6th centuiy, is as 1 IS to Sb5, whi<b is rather moie 
accurate thin the fornJfr. and is a very commodious ratio, for being re* 
duced into deciinals,,it agrees with the truth to the sixth flguie iiirlusncly. 
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\ • 

f The flr«i. ]io«»e1ii'er, who nicertaineii iIiir ratio to any great degree of 
oftnesK, w tft Liid<t||ili Van iVitlen, a Duuliman^ He found that if the dia* 
ni H*i ofanicli We l, the t irt uiiifertn* i wdl t»i ^ b9^6b3^R9799'23B40tt64^• 

S!it‘.‘7Q'»02t'a#u( ai1\, whuli i» true to Id phut < ■>( dt cnuaU. fli id wan thought 
bo I atruuidiiiuiv u pLifoitname, tliai tio nunitx ri wi rc lut on iii« tonib'CloNe, 
in 'll Peter'd ( liiin ii*)nrd. at Le>t1on I 

Since itie iiiventKin of (ftixtoiid, h) the illnxii ioAi Sir laaac Newtoot the 
iit(iiunni; of itit tirde lihd ht < oine moii («im , aw) ttie talc ingeiiioua Mr. 
Ahiaiiuni Stiarp. of Liitli Hotion. near Hi oiford, m Yorksliire, has not 
oiilv (onhriiird ( tuh n’t ratio, hut « x«iiid> d ii io 7 I plan • of tti ciinald. 

Mr Jolin Mat Inn, proliddor «d Adiioiioiii> m (iMkiiam Collt i ef London, 
has aldo given ns a ^iiadiutiirc ol tiic tiii.le, w‘tiih is tine to jou (dates of 
figured, and evtn lilts has hetit txieiMto, h> iht Irtiiih inaMicmaiicians, 
to l,'«. 

4 1 he rir**! Rule is the proportion t>r Anhimides, the srctnid ttiat of 
V it til find Mtiins, and tin tiiird is an a) i n .< itu ni f*f Van ( i utin’s ratio, 
lliii Rule Tb not quic* so utuiait us iht sttoiii, imt Is imot tominotily 
nt^ed, as being most eoiittniciit, and in iiiuni cabf^, correct enough tor pmc- 

IM L, 


EWMFLKSlfc'^ 

1. If the diameter AB of a circle be 12 ; what is the 
c irciimtercnce ^ 



Bif Rule U 

As "i . 22 J2 : = 37.714-283, the circum^ 

7 

fcicncc rcipnrctl, ’ 

Bt/ Rule I L 

As 113 : 335 *. 12 : 37.()99H5, the circumference 
7 cqyureiL 

B^ Rule HI. 

Here* 3.1 X 12 = 376992, the circtmferencc 

rcqmi^d. 

2, If the circumference of a ciicle be 43; what is 
the diameter ? 

By Rule L 

As 22 : 7 :: 45 ; 14.31 SI 81, the diayteicr required. * 



MEMSUBATION 
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Bjf Hide //. 

As 355 : 113 :: 45 : 14.3239 1-3, the diameter reqtured. 
By Rule III. 

„ 45 

jrnTG ^ 14r«323911, the diameter required. 

3. If the diameter of a well be 3 feet 9 inches ; what 

is Its ciraimference ? Ans. 1 1 //. 9 in. 4 jm. 

4. The diameter of a circular plantation is 100 yards ; 
what did it cost fencing round, at (u. [)(l. per rood ^ 

Ans. A l5. e.v. n Jr/. 

5. What is the diameter of a stone column whose 
circumference measures <) feet 6 inches ? 

Ars. 3 ft. 0 in, 3 pa. 

6. The circumference of the earth is 2o()0() miles ; 
what is its diameter, supposing it a perfect sphere? 

An.s 7-351 miles. 

7. The diameter of the sun is miles ; what 

is his circumference ? Ans. 27747-3 952 7nilis. 

8. The circumlcience of the moon is ()850 miles ; 

what is her diameter ? Ans. 2180 41 7^2 irnles. 

9. The diameter of Venus is 7h’S0 miles ; w^hat is 

her circumference.^ Ans. 21127*488 mtlcs. 

Xote — Thn^f V ho jrr tlc^iroi s of inakmfc ihorn*tlvc? aC({U.iin(ocl wilh thr 
meihod of lindiug the duuuiHA ot tiu *- 1111 . in< uo. mul i^dancfc from tlnw 
and riUo (fieir di.imtt*>r8, .ir* uftrrrd to Martin’s I ngoinmii ti> , 
^ ol I. page 3r)s let^usori’b Astronomy, pagt 100 and buiiii^iaidlL'b As 
tionomy, pate ‘^77* 


PROBLEM XIV. 


To find the length oj any aic of a circle. 

RULE I. 

F rom 8 times the chord of half the arc subtract the 
chord of the wliole arc, and of the remainder will 
be the length of the arc, jieaily, 

Siote I. Half 1 ho chord of the whole nr* , the chord of half the arc, and the 
▼eritd fine nre side* of a n.£hi-.ingU‘ iriaT.|U>i any two of wkicli being 
given, the third in4iy be found hy Pn-hUni VI, 

, 9. The difference o^he dinme'er* '»f nnv two cirtU* multiplied by S.MId, 
i^ill give the difierpnce of then circuiiiftr€.nce», and vice tersa. 
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EXAMPLES. > 

1. The chord AB of the whole skc is 24, and the 
versed sine CD 9 ; what is the lengtn of the arc ACB ? 



Here + 81 =r 225 ; and v^22.5 =r 15 

* ^ » 15 X 8 — 24 

= AC, t/tc chohd of naif ; then = 


120-2^ _ 5K> 
3 T 


82, the length of the arc required- ^ 


2. The chord of the whole arc is 45, and the chord 
of half the arc is 25.5 ; what is the length of the arc ^ 

Ans. 5S, 

3. The chord of half the arc is 21.25, and the versed 

sine 10 ; what is the length of the arc ? % 

Ans- 4 i. 1666- 

4. The chord of tlie whole arc ia 30, and the versed 

sine S ; what is :he length of the arc ^ A/is. 35 j. 


RULE II. 

Divide the square of half the ciiord by the versed 
sine ; to the quotient add the versed sine, and the sum 
will be the diameter. 

41 

Subtract — of the versed sine from the diameter ; 
. 50 

2 

divide of the versed sine by the remainder ; and to 

the quotient last found, add 1 ; then this sum being 
multiplied by the chord of the whole arc, will give the 
length of the arc> nearfy. 





MENSUi^TIOK d(PABT II.) 

ureal accnraci i» required, the aecond Rule ahould l*c uied^^ 
••theftrtt gitet lUc K^ngtii the arc too litilet though near enough (or 
noet caies in practice. 

EXAMPLES. 


1 EXA] 

AB is 24, 
thV)F the a 


and the versed sine CD f) ; 
arc ACB ? 


1. The chord 
what is the length 

j ^ 1 4^1 

Herv -^ + 9 = — + 9 = 1(5 + 9 = 25 = /Af rfi- 

if %f 


2 / 0 y 41 V 

ameter CE ; afid 9 X ~ - 7 - ^ z= (i -i- 

25 - 7.SS = 0 17.6*2 = .^li0r>2 ; lhai \ 4-T;jT(r»2 

X 24 = 1,3^032 X 24 = :;2.1721S, the of the 

arc required. 

2. The upper part or head of a uindow is th# seg- 

ment of a ci tele, whose chord line me.tsures (i feet 9 
inches, .and versetl Miie 2 feet 6’ incfVe'i^; what is the 
length of the aich ? SJt. 1 1 tu. 1 1 pa. 

3. What is the lengtli of the circular arch of a bridge, 
thespan of winch is K'l feet 6 inches, and licight above 
the top of the pieis, 6 feet 9 inches > 

AfiS. 22 /}. 1 in. 0 pa. 

4. If U^e span of the circular roof of a cellar be 21 

feet 9 inches ; what is the length of the arch, its height 
being 6 feet 6* inches ^ Aua. 2() ft. 7 in. 5 pa. 

4. if the '-pan of a circular pediment be IS feet 6 
inches ; what is the length of the arch, its height above 
the top of the entablature being 4 feef’6 inches? 

Ans. ‘21 Jt. 3 in, 7 /w. 


BULE III. 

As 180 is to the nuinher of degreci in the arc, so is 
3.1416 times tile ra<lius to its length. Or, multiply to- 
gether the number of degrees in the arc, the radius, 
and the number .0174.3329; and the product will be 
the length of the arc. ^ 

The length QrUic arc of a pemicircle, a quadrant, &c. may nho be 
found by taking onc<hair, oiie.rourth, Ikc. of the whole circumfcrcnLe. 

EXAMPLES. 

^ 1. ReqAiired the length of an arc of 46 degrees 35 
minutes, the rachus being 12 feet. 
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M 1800 : 460 35/ .. 3.14,5 ^ ,2 . 9.7554,^ 
leftgtk of^ihc arc required. 1 

2. What is the length of the semicircular arch of a 
bridge, the span of which is 18 feetfb inches? * 

Ans. 29 /t. 0 in. 8 pa. 
X The radius of a cart wheel, from the centre of the 
nave to the outside of the felloe, is 2 feet 3 inches ; what 
IS the length of one-sixth of the rim or circumference? 

Ans. 2fL 4 in. 3 pa. 

— 1 h»»«c V* ho wiflj trt undoralitnil the pnncipli'ti upon which ramaire 
« heels fhouifl he in.*rle soihtit the fiitnoge may be drawn by the least irower, 
may coimilt ,\f.irra.*s Metlunus, Artrik 7h8 


PROBLEM XV. 


To^nd the arm of a circle. 

RULES. 

1. Multiply half the circumference by half the dia- 
meter, and the pioduct will be the area. Or, divide 
the product of the wfiole circumference and diameter 
by 4, and the quotient will be the area. 

2. Multiply the .square of the diameter by .7854, and 
the product will be the area. 

3. Multiply the square of the circumference by 
.079‘>8, and the product will be the area. 

Aok I ir ihf ^rr i critic bt divided by 78 '> 4 , tire quotieril will b- ibe 
<>l r In Uiiinii r ^ 

*j. \ «inli ina\ In tonsiden'd i. » rcpiiUr polynon of an infiniic nnrnher 
ol side*. lilt |Knin«itr of whnh iMin-* equal to ihe circnmlirpm e, and the 
peipr ruin «ii\r iqud !<) ihe raMurs ronseqnemlv by Problem XI ihe area 
<d a c IK Ip IS t qii d In ImH ibt < lit u'likri net multiplied b\ half the diameter. 
Also, rliu area ol a t in It diaint nr ih I, ifc .THSS nearly i and by I hco, 

»H, tirclcs ir- It! eat h tub* r as the njmrts or tlieir diamereVs ^ bentewede. 
r»ve rbe treond rutr T In* area oi a tirt le wlio«t tin urnlerence is I, is 07958 , 
• and She artus ot tirtlt'art tocatiioilni as the squares ut their circumfe- 
rtnt'** hiiite oin third ruft. 

Till lolhoving Hubs 'siH solve most of the useful Prohlems relating to the 
(irtlt and Its equal Ol iiKiiibeo '•i|nart% &.t 

fiule i. I he (ti unt n r ol a circle iniiluplied by .B< 5 q 26 <). will give the site 
id a oqiiari iqnal in men. 

9 Trii*ciri iitiili It m e of a circle multiplied by . 7820948 , will give the tide 
'*01 asquari iqual in an a 

5. 1 he diiinttcr ol a t irile multiplied by .707106S, wsll give the side of the 
inscribed squan . 

4. lilt tirnimference of a Circle mull iplicd by .93b079l, will give the side 
of the iiMt ribe^ square. 

5. I lu aieu of a tin le muluplif'd by .6366107. and the square root of the 
prudiit t extracted, will give the side of the inscribed square 

6 The side of 11 square nuiliiplied by l. -1149)4, will ^ive the diameter < 
Its circumscribing circle. 


O 
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7 . The *We of « iqiurc multiplied by 4.4498»3» will |i«t the cireumferrncc 
'oflU clrcuuifcribmft cinl • 

a. The tirle of >\ iquau i iu!(tpl*ed by Ui4ai70« will fltw the dV*ireter of » 
circle equal in A 

0. The aide of a f^qvmre i multiplied by I.MIOOfl, will glee the circumfvrrnte 
of « circle equMl tn area. 

AVwfe •— When the diamdter n( a circle i« I, i*» irea ii found to be 
^0744»'O9blbf'OO44SM9i'7*>7-M, which ib true to plMCci of decimals, l»ut 
•7tiM is aiifliLU'iitly correct for all practical piirposo. 


EXAMPLES, 


1. What is the area of a circle whose diameter is 
106, and circumference SS3 feet > 

Here 333 x 4 - 4 = 35298 — 4 = S82Vj feci, 
the area required. 

2. Required the area of the end or base of a roller, 
whose diameter is 2 feet 3 inches. 

Here 2.25 X 2.25 =: 5 0625, the square of the dm- 
fneter ; and 5.0625 x .7«54. z= 3.97608 feet = 3 ft. 
1 1 in. 8 pa. the area reqtn/rd, 

3. If the circumference of a cylindrical ^tone column 
be T feet 9 inches ; what is the area o.' its base ? 

.1n.s. \Jl. 9 i>i V pa. 

4. The diameter of a cylindrical vessel is 3 teet 
6 inches i what is the area of its bottom ? 

Arts. 9Jf* 7 in. 5 pa. 

5. The diameter of a circular huildinpr at the iron 
foundry of IVIessis. Fenton, Murray, and Wood, in 
Leeds, measures 7-^ feet 3 inches ; how many square 
yards of paving are conUiined in the ground floor ? 

Afu. a6‘8.23475 yards. 

6. In the midst of a meadow Mrell stored with grass, 

I engag’d just one acre to tether my ass ; 

What length must the cord be, that be, feeding all round, 
May not graze less or more than an acre of ground ? 

Ans. 39.25068 yards. 


PROBLEM XVL 
To Jind the area of a sector of a circle. 

RULE 1. 

Multiply the length of the arc by the radius of the 
sector, and half the product will be the area* 
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(PAHT 11.^ OF SDI^BFICIES. 

Sote 1 . The lencth of the nrc may be fonn'l ini' Crobtcm XIV. 

It ilie Motor lit grpaierttian « otinicirrie, HiiJtlie arc of the remaining 
MTtor, viiiigh snbtiurt from till (in unifercme oflhc arhoir circle , and the 
umiauit cr will he the leiigih of the arc ni^uired. I 


EXAMPLES. 

1. The radius AD is 15, the chord BD of the whole ^ 
.11 c 2 !», and ilu* verged sine CK (i ; n hat is the area of 
the sector A BCD ^ 



Ilae = %/l44 + a() = v/l«0=13.«6i 

r\/’ .1 I J /•/ ;/ ,L , 1 3.41 6’4x 8 — 24 

= DC, ihe chord oj hay the arc ; and ^ 


107 . 3^12 - 24 83.3512 


• 3 

= 27 . 77706 , the length 


Of the arc ; llicit 27-77700' x 15 -j- 2 = — 

• 2 
208 327f>3| the afea required. 

2. W'hat IS the area of the sector of a circle whose 
radius is 15, and the chord of the whole arc 18 feet } 

Ans, 144^/. 8 in, 10 pa. 

3. If the radius of a sector lu? 12 feet 6 inches, and* 
• the length of the arc 1 0 i'eet , w hat is Us area k 

A ns, lOOyeef, 

4. The chord of half the arc is 42 feet 6 inches, aitd 
4he versed sine 20 feet ; what is the area of the sector? 

* Atis. 199M^ 4« in. 9 jxt. 

5. What i«s the area of a sector greater than a semi- 

circle ; tli^ chord of the whole- nrc of the remaining 
sector being 72 feet, the choid of half the arc 45 feet, 
and the radius 37 feet 6 inches ? ^ 

- Aus. S617J^ 10 in. 6 pa. 
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(PAllT II.) 


RULE II. 

As S60 is to theklejirees in the nrc of the sector, so 
is the area of the whole circle to tlie area of the sector. 

iVotsf I. Ttitr DTPii ofa lit !■*, n qunrlraiit, . iiiftv bt* matt tatily fouml 
li> lakingViiii .liNir, • nr-Iiuttih, &.c tif lh« ared «kl thr v^hulp < ircte 
q. 1 lie arpd ot a t in U mav Ik loiiiiU b> iiiiiln|il> mg Hip •quart <»f flu 
radiim by i I4i6i (on'iqiipinlv, ii tin drira tnvitnil b> J.i4’6, the quoiirnt 
will be iliti iquart’ ul (In. radiu* 

• 

EXAMPLES. 

1. The arc of a sector contains 35 degices, and its 
radius is 45 feet ; what is its area? 

Here 45« X 5.1416 = ‘20i>5 X 5 1416 = 6561.74, ike 
area of the whote circle ; then as : 5.0 . : 6.50*1.74 
: 6l8 5025^ee/ n 6l8^/. 6 m the area required. 

2. The laditis of a sector is 25 feet,|l inches, and the 

length of Its arc 218 degrees 54 minutes; w'hat is its 
area? Ans. 1266^/. 7 6 pa. 

J. Required the area of the semity'rcle, tlie racJius 
of which is 18 feet .5 inches? Ans. 523 Ji. 2 in. 1 pa. 

4. What is the area of a quadrant whose radius is 

27 feet dejnehes ? Ana. 5i)3Jt. 1 1 iw. 6 pa. 

5. What is the area of a sector whose radius is 50 
feet, and the length of its arc OO degrees ^ 

Ans. 1300 feel. 


PROBLEM XVII. 

I 

To find the area of the segment of a ctrcle. 

RULE 1. 

Find^he area of the sector, having the same arc as 
the segment ; also, find the area of the tiiangle formed 
l)«' the chord of the segment and the radii of the sec- 
tor ; then the difference of these are^is, w hen the seg- 
ment is less than a semicircle, or their sum, when it is 
greater, wdll be the area of the segment, 

EXAMPLES. 

1. The radius AD is 25, and the chord AB of the 
whole arc 40 ; what is the area of the segment ABC ? 
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or SOPER FtCPES. 

• “ 

C 

B 


Here - 20« = ^/6s^5 - 400 = ^225 = 15 

= I)K, itivf-ejare ihe versed sine C’E =10. 

Airaiti, v/5rO‘^'TT62 = v /400 + 100 = ^S00z=z 
= AC, ihe chord of' half ihe arc ; and 
22.:i0‘()(i8 X 8 ~ 40 _ 178.88.544 - 40 138.88544 

= 4() 29 . 5 146, tfe length of ihe arc ACB ; i%e?i. 

'K)T29j 1 46x^5 -rii== I157.37865-r 2 = 578.689325, 
the area oj ihe sector A^DIiC. ^ 

yutr, AB X DE = 20 x 15 = 300, tht area of 
the it tangle ADB; hence, 578.689325 - 300 = 

278.()8932j, the area oJ the sepnent required* 

2. \^ hat is the aica of the sepnent of a circle ; the 
chord ot the wlioie arc bein^ ()0 leel, and the chord of 
JiuH the aic .‘^7 fc«t 0 inches.^ Ans, 987 Jt- 6 in* 

:i* 1 lie choui of tiie whole aic 20, and the versed 
'^inc .5 feet, what is the aica of the sep^inent? 

A 71 S, 6i)/l. 8 in, 

4. What Is the area ot a senfioent, the arc of w hich 
•is a^juadiaiit, whose radius is 24^ Ant. l64,3f>04>. 

5 . W fiat is the area ot a se;^nient greater than a 
s.emiciicle ; the clioril of the wtiole arc heiri*^ 102 feet 
() iiichys, tile chord of halt the aic 100 fed, the chord 
of one (juarier «)f the arc 57 leet 6 inches, and the dia- 
ineiei ol the ciicle 1 16 leet 6 inches ^ 

Atfs. SWS.S9399Jcct. 

6 . Find the area of a segment whose arc contains 

215 (legiees 45 iinnuics ; the diameter of the circle 
being 48 feet 9 inches. Ans lSil.03H53jeetj^ 



G o 
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(PART IT.) 


I RULE II. 

To two-thirds of the product of the chord and height 
of the segment, add the cube of the height divideti by 
twice the chord, and the sum will be the area of the 
s^ment, nearly. 

Note.— Wlipn the Redolent ir greater than a artnivin Ir, find the area of the 
remaining legnitiK, wliK h Riihtrut I from the artM ol ihc wiiote circit , and 
iht remainder tadl be the ar^a nqulred* 

EXAMPLES. 

1. What is the area of a segment of a circle whose 
chord is 32, and height or vers^ sine 8 > 

X § = 256 x 

= 170.66666 +.8 = 178.66666, the area requirmL 

2. The cliord is 6 j, and versed sine 1,> ; what is tfie 

area of the ^egment Ans 67.0 961.5:7. 

3. What is the area of a segment, gi eater than a 
semicircle, whose chord is 30, and height 20? 

Ans. 518.2617187.5. 


RULE III. 

Divide the heigiH of the segment by the diameter, 
and find the quotient in the column of heigiits or versed 
sines, in the Table at the end of Part II, 

Take out the cones ponding Ana Srg. \%hich multi- 
ply by the squaie of the diameter, and the pioiluct 
will be the area of the segment. 

Note I . If the r|noi,u)i of i he In igtii by th« dum.lrr t'o rioi ti i inniuie in 
three plate* ul tuniifi, wiihoiii a iraiii.riiai itin iridtr i.ml the Arm .Nr,, 
answei ing lo lilt first liiret. (>• i iiu i a of i lu i< m , siilnritil ii ir. iii in 

ntxi greair i Atra Stii , uiiiltiply iiie reinaiiidti by the tr.K lioiial pan fi| the 
quoiieni, .tiid ihe piodiit t wii^be tlie tt>iii»puiiditig pro)M>i iiuiiul pan tu hr 
Htided to tilt first Area 5rir. 

Tins m< lit oti ought lu he used wlnn a< i tirary is required, but for loinmnn 
puiposts, 1 lie t reel itiiiai ri nirfiiidei may be oii.itltd. 

i. V\ hen the urea oi a segiiiciit greaiet than a *• iiiKink ts rupiind, suh- 
iraci the quoi tin of the liruhl b\ the diameter, tiom i , hrtd the Ana Srg 
( or re.( ponding to ll c reniain.ltr, which take from 7855yH, und the ditieiiim 
Will be liie Atea Seg. answeiiiig to the quotient. 

EXAMPLES. 

1. What is the area of a segment whose chord is 32, 
the versed sine' 8, and the diameter of the circle 40? 
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Here = .2, Ihe quotient or t^ular height ; and 

the correspondinfr Area Seg* is .1 11823 ; hence, .111828 
X 40« = .111823 X 1^ = 178.9168, the area of 
the segment required, , 

2. What is the area of a segment whose height is 9, 
and the diameter of the circle 25 ? 

Ans, 1. '>9.09375. 

3. Find the area of a segment whose height is 25, 
and the diameter of the circle .55. 

Ans. 1050.60065. 

4. What, is the area of a segment, greater than a 
semicircle, whose height is 66 feet, and the chord of 
the whole arc 60 feet 10 inches ? 

M Ans, 4435//. 8 in, 1 1 pa, 

5. The base ofla stone column is the greater segment 

of a circle whose chord measures 2 feet, and versed 
sine 1 loot 4 [\\c]Lb ; what is its area } * 

Ans, 2.304 feet. 


PROBLEM XVIII. 

To find the area of a cncular zone, or the sjmee included 
l^twcen any tuo parallel chords and their intercepted arcs, 

RULE. 

Find the area ^f that part of the zone forming the 
trapezoid A BCD, to which add twice the area ol the 
segment AED , and the sum will be the aita of the 
zone lequned. f the ntjcl Jtguie.J 

• Nific I. — WMu'H great accurat v riqmrcd, ilie area of the aegniont should 
be fouiiii by Hull 1, Frohiciii XVI 1. 

1 lie (.hold AO and vt rsed sine Lm may he found from iltc parallel sides 
AH. OC, and tlit perpeudiLUlar distance Or, by (he hiip (d Ihcortni Mr, 
Fart I , fiiucii cukulaiion may, liowciei, be s.i\t.d l>> iiiLiNuring tbc chord 
and versTd sine in taking the ditnrnsions of ihe zone (Set. iht Xcy to the 
Miiisuralion, pa^e ii.) 

3, VVlun I be paialkl sides and tlicir perpendiiular distance are given, 
tlie zone may bt consirucitd m Uie following inanner drtw the side All i 
makt Af equal lo halt the ditferencc between All and IX , and e.ect the per. 
penduulur 1 J). I'rum tht p< ml 0, draw DC paiallel lu Ali, and join aD. 
llisecl AB and AD with the perpendiculars mo, no , and o will be the centra * 
of the itrclc of which the zone is a pait , thus you wiTl determine whether 
the ceniie ol iht tiule falls willliit oi wiihuui the zone. 
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EXAMPLES. 


1. The greater side AB measures 40 feet, the le^s 
DC 30 feet, the perpendicular FD S.'J feet, the chord 
AD 35 feet 3 inches, and the versed sine Kw 7 feet 
3 inches ; what is the aiea of the zone ABC!) > 


O (' 



By Problem nil, v'C Ivivc 40 + .»() x 35 =r 70 
".^450 

X 35 3 2t50; ami — — = the a tea of i/u' 

trajtezotd A BCD, 

Jlso, by P/oltlem XJ II, Rule 2, ne liaie 35 25 x 7 i.*5 
7 25*5 3SJ 073)25 

X s + ITTT /, - o = ‘'^55 5()25 X ? + — 

= J 70.575 + 5.4053(i = 175.7803(5 ihr ana of the 


sepnent ALD ; hence, 1225 -f" 175.78030 x 2 = 
1225 -f 35l.5h072 = 1 57() 50*072 = 1570 ft. 

0 in, 8 pa, the area of the zone A BC D, as required, 

2. The greater side is 120 feet, the le^s 75 feet, the 
chord 3.0 feet (i inches, and the >er^ed sine 3 feet 
3 inches , what is the aiea ol the zone ? 

Ans ViliCri J I, 4 in, 10 pa, 

3. What is the area of a zone whose greater side 
mea*-uies 72 feet, the les.s 15 feel, and its fireadlh If) 
teet 0 inches Anx, VZOljl, 11 in, 1 pa, 

t. Tlie greater side is 80, the less GO, anil iluir dis- 
tance 70 , w hat IS the area of the zove 'f 

Ans, 632696 . 
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PROBLEM XlX.j 

To find the area of a circular ring, or the space included 
between the circumferences of two concentric circles, 

RULE. , " 

Multiply the sum of the diameters by their differ- 
ence, and this product by .7804: and it will give the 
area required. Or, the difference of the areas of the 
two circles will be the area of the ring. 

iVo/r I Thf arm of ,\ c rinltr rm« in.iv al*o •>»* fniind by mnltipljing half 
tlic' •'inn of (ill ( iH tint Uv iialftlu <1l tfi r( m i of i be diHinei rrs 

I I III .irt •« of |i «ri of t 1 mu, or (III III of ^ Kt'i lor, be found by 

iniilii|il\ initt fbt ftiin <t ihi boiiinliiig an* ibi iitarihi ihslarue be- 
(«i’en I in rn. 

EX VMCLES. 

I. The diameter^ AB and Cl) are SO and 20; what 
IS tlie area oi the f rcular ring. 





Here 30 + 20.x 30 - 20 x .7854 = 50 x 10 
X .785 li iz 500 ^ -7854 = 892.7, Ihc aiea of the 
rwg requited. 

2. rile diameters of two concentric circles are 35 
and 23 ; what is the area of the ring foirned by the 
circumference of those circles ^ Ans. 54().6'384. 

• 3. 'The inner diameter of a ciicular building is 73 
feet 3 Indies, and the thickne<?s of the w’all I foot 9 
inches ; how many square feet of ground does the wall^ 
occupy/ Ans. 41i2.335Jeet.^ 

4. What was the expense of making a moat round a 

circular island, at 2^ (id. per square yard ; the diame- 
ter of the island being 525 feet, and the breadth of the 
moat 21 feet 6‘ inches.^ Ans, £512. 13.9. l\d, 

5. What is ilie area of the front of a circular arch, 
built with stones, each 3 ftet 6 inches lon§ ,^the length 
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of the upper buimcUng arc beiiig 35 feet 3 inchea, and 
the length of thejlower 24 feet 9 inches ? jln*. 106 Jeet. 

PROBLEM XX. 


To Jii^d the area of a luae, or the space included between 
the intersecting arcs of two eccentite circies* 


RULE. 


Find tlie areas of iht' two seanicnts forinin:^ the iune, 
anti their difference will he the aiea requireu. 


Kofe \ It n wjuart*, ftn I Ik? de- 

kcnh d from lUt pniiiia It aiui t . with tlu rdtiii Iti) 
ATid <’ D , iiir area t»f (lie Uni«' IU>L1 1) %»ii| Le 
vj till' aiCA ot tlic aquarc AHl'D 



I 

1 

A 


n 


9. If ARC be a ripJii-anglcd trunglt, «nd 
aeipiiircle* be dtainbed on tbe ihret aidtt, 
dunieien . then taill the ar< a ofilieaHid 
tnanelc bfequat t > the turn ot ilie area* of 
the two lunu* D and £ 



Several otiur curioiii propertu* or luoe* may Ic teen in Dr, Hiuioi ’> 
Rrcieationt, dfid Maiheniaiual Uinnm ir> 


EXAMPLEif. 

1. The length of the chord AB is SO, the heiglit DC.' 
19, and I)E 5 , what is the area of the lune ACBEA ^ 



By Bulc 9, Problem XVI L we have x 12 x J 

3-0T2 + ’S- = = 

S68.8, the prea qf the segment ACB. 



fPART II.) OF SUPEAFTCll^S. 

^;»,55-)r5 X I + = ,50 X j + H 

=1 100 + 2.08333 = 102.08333, ///c area of the seg* 
ment AKB; hetwe, 268.8 - 102.08333 = 166.71667, 
the aica of the (nrte required. 

2. The chord is 24, and the heif^ht^ of the segments 
[) and 4 ; what is the area of the liine^ Ans. 93.8542. 

3. The length of the chord is 48, and the versed 

sines of the segmetits 1 8 and 8 ; what is the area of 
thelune.> A ns. 374^.775. 

Vo/F Thi' »in*wer to ttiitqu(’«tion *r«* ohramed by tbe aviiAtance of Rule 
i, ero. lcfii XIV. Mild Rtili 3. Problem X\ II. 

FROnidvM XXL 

To the area of an tUipic. 

RULE. 

Multiply contimJblly together the two diameters anR 
tlie number .7851'/and llie product will be the area of 
the ellipse. 

.\<«< t. 1 hr tirf^a or an Uliptu al ring, or the Rparr tntiudrd ViaA'ern the 
t itcnuiii i» iM uf t\»o loik I liiiit timi' tr or rlUi)*** mav be found 

iliua lr«iHi iho f ol tin* mo diumriefs of the greater ellipse subtract 

ilir piodiitt ol the twii (liumn^f'S oj ila lt« , muliiplv the remainder bv 
T8)4 .iiid Pi( ptodut t wih h liu ina of t or riii>. Or, subtract ilir arm of 
I iir b ellipse from iitat of the gteaier. auti tfu remainder «iil b« the ana 
of tli4 nog. 

7 11 tilt ^iim of tilt i«n di\fb<ttis of an ellipse be multiplied by I 5706. 
(nail of ^ i-ti'i ' till prodact mil bo the circuuift u'Dce, exact enough for 
prat 1 1 « III piirnos 

1 fo b.ilMlii •mmol I ha two (ii iiiictt r« add th< square root of half the 
Sum of tin II squares , niui qdv the sum bv I '•70U, and the product will 
hi I he < irriimf* r* net', t X rnnt)\ iu.ii 

4 . 1 he ellipse IS equal I •• <1 iiuieuhose (lu«>iieti.r is a mean proportional 
h< tween the iwo axes , liLiicr we obtain the almvt Knie. 

EXAMPLES. 

* 1. ^Vliat is the area of the ellipse ABCD, whose 
transverse diameter AB is 3S, and conjugate CD 25? 


C 



D 
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Here 34 x 2A X .7854 = 850 x -7854 = 667-59, 
the area reqtiiredi ^ 

2. If tlie transverse diameter be 50 feet j9 inches, 

and the conjugate 35 feet 6 inches ; what is the area 
of the ellipse? Ans. 1414 f/. 11 in. II f/a. 

3. ( The transverse diameter of an elliptical bath mea- 

sures 25 feet, and the conjugate 1 5 feet ; what was the 
expense of paving a walk round it, with Portland- 
stone, at Ss. 6d. per square foot ; the breadth of the 
walk being 5 feet 6 inches ? *£77. 2s. 1 

4. The diameters of an elliptical piece of ground are 

330 and 220 feet ; how many quicks w^ll plant the fence 
forming the circumference, supposing them to be set 
5 inches asunder? Jns. 2073. 

PROBLEM XX f I. 

To find the area of an elhptwal segmei^, the base of which 
is parallel to either of the diametc s of the ellipse. 

RULE. 

Divide the height of the segment by that diameter 
of the ellipse of which it is a part, and find the Area 
Seg. answering to the quotient, in the Table at the end 
of Part II. Multiply the tv\o diameters of the ellipse 
and the Area Seg. thus found, continually together, and 
the product will be the area required. 

EXAMPLES. 

1. What is the area of the elliptical segment ABC, 
cut off by the double ordinate AH ; the height CG being 
12, the diameter CD of the whole ellipse 40, and EF 25? 


C 
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Here = .3, the tabular height ; and the correspond- 
ing Area Seg^ is .I9SIC8; then .198 1 68 X 25 X 40 
= 198.168, the area of the segment required, 

2. What is the area of the segment ADB, the height 
DG being 28, and the diameters of the ellipse 40 and 
25 ? Ans, 5S7,^3. 

8. What arc the areas of the two elliptical segments 
made by a double ordinate parallel to the conjugate 
diameter, at the diNtance of f) from the centre of the 
ellipse ; the diameters being iO and 60? 

Ans. 587-9‘52, and 1 297*008. 

The (li nnetcMS of an ellipse are 6.3 feet 9 inches, 
and 9.-> feet 3 inclie>, and the heigiit of a segment, cut 
off by a line parallel to the transverse, is 25 feet 
0 inches , t^bat 1) ^ 1781 ft. 4 in. S pa. 


PROllLEM XXIil. 


/'n find the orra af a sr fment 0/ a circle y or any other 
viovHimal figurcy by means of cquidthtant ordinates. 


RULE. 


If a right 



lu)^ AN be divided 
into any even number of equal 
parts AC, C E, ECi, ^c. and at 
the points of divi>ion be erected 
perpendicular oidinates AB, CD, 

• EP, &c. , terminated by any curve 
BDE*, iVc. ; and if A be put for the 
sum of the extreme or first and ^ 

last oj'dinates AB, NO ; B for the sum of the even or- 
irJinates Cl), GH, LM, A'C.; viz. the second, fourth, sixth, 
&c., and C for the sum of all the rest EF, IK, &c. ; viz. 
the third, fifth. Sec., or the odd ordinates, wanting the 
first and last ; then the common distance AC, or CE, 
&c, of the ordinates, being multiplied by the sum arising ^ 
from the addition of A, four times B, aiftl |wo times C ; 
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0De>third of the product vill be the area ABON, very 

, ..A+iB+SC ^ . 

nearly ; that is, x D = the area, put- 

o 

ting D = AC, the common distance of the ordinates. 

C See^Htge 283, where the Rule ie expressed in words,) 


Noto !• When rqnidivtMnt nrHinftiir* or perpendiculars cannot contenientljr 
be taken, in coiittqarnci of ilie bends or cormrs ol ihc boundary being at 
iinct|ual disiancis, you may protted as in Ftofibro 4 , Tail III. 

d. By the Rule itivcn in ibis rrobiem, the contents of all solids, whether 
regular or iireiiular, ina> be T tiiui, bv using ibi aieas of ib« srciums perpen- 
dicttlar to ilte axe, in<iiea<i of the or unaies i and it ui ndent that the greater 
the number ol oidinaiet or sections are oar'd, the more arcuratcly will the 
am or solidity be tlturmincd (Saw the Scholium «n page VJAJ 


EXAMPLES. 

1. It is required to find the area o^ the curved space 
ABCD, the lengths of the five equi jlistant ordinates 
being as follovr ; viz. the first or AD = 8, the second 
= 10, the third =: 12, the fourth = 14, and the fifth 
or last BC = 15; and the length of the base All = 24. 


C 



Here A = 8 + 15 = 23, B = 10 + 14 = 24, C = 

24 

12 , and D = — = 6 ; then A-|>4B + 2CxiD = 

23 + 96 + 24 X j = 143 X 2 = 286, the area rc- 
qmred. 

2. Given the lengths of seven equidistant ordinates 
of an irregular piece of ground, as follow ; viz. 15, 19, 
20, 23, 25, 30, and 33 feet ; and the length of the 
baM 73 feet ; required the plan and area. 

Ant. The area it 1704 
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TABLE 


or THE 


Arms of the Segment of a Circle, 

Whose Diameter is Unity, and supposed to be divided into 1000 
equal Parts. 


.5 

t 

j 

Area 

seoMEidr. 

1 

s; 

Area 

SEGMENT. 

1 

1 ^ 1 Area 

: ^ ! 

SEGMENT. 

^ i 

! 1 1 

i.oor .0000*2 

.023 

.00*618 

.045 .0125,54 

[.002, .ooony 

.024 

004921 

.046* 01^971 

.003j .000219 

.02.5 

00.5230 

, .047. .0n392 

.00*. .oon.-j.*}? 

.026 

.00.55*6 

.0*8, .013818 

.005 

.0001.70 

.027, 

.005S()7 

.049' 014247 

1.00f)| .0000*1 8 

.028' 

.00619* 

050,' .014681 

.007 

00077« 

1 .029 

.006527 

.051 .015119 

.008 

.0009^ 

.030 

.00686.5 

.052 .015561 

’■009 

.001135 

.031 

.007209 

0.53! .016007 

.010 

.001329 

0.32 

.OO7.55.S 

.05*' 0164.57 

1.011 

.001.533 

.033: 

.007913 

j 0.55! .016911 

‘.012 

.0017*6 

.03 ti 

008273 

1.056: 017.369 

1.013 

.001968 

.035 .008638 

: .057j .017831 

!.0U 

•002 199 

.03(), .OO9OO8 

j.05S .01 8296 

.015 

.0021.38 

.037; 

.00938.3 

j .059 .018766 

.016 

.002685 

.038| 

.00976.3 

1 0601 .019239 

.017 

.002910 

.039: 

.010148 

.061* .019716 

.018 

.003202 

.040: 

.010537 ' 

.062, .020196 

.019 

.003471 

;. 041 1.01 0931 j 

.0631 020680 

i.020 

.0037*8 

.042 

.011330 

.O641 .021 168 

|.02i 

.004031 

1 .0431 

.011734 

065! .021659 

1.022 

.004322 

.0**1 

.012142 

i.06^i; .022154 
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The Area* the Segments of a Ctrele. 


i 

>g 

•SP 

Area 

SEGMENT. 

Height. 

Area 

SEGMENT. 

1 } 

1 $ i Area 

' -SP 1 

! 1 

j .SEGMENT. 

1 

.0()7 

.022f)5iJ 

1 

1 

1 .100 

.010875 

1 ' 

.1.33 .06’2026 

06’8 

.023151. 

;.ioi 

.041476 

1.13 4 .062707 

.069 

.0236.'>9 

; .102 

.012080 

.1.3.5 .06.3389 

.070 

.0241()8 

j .lOJ 

042 687 

.1.36’ .064074 

.071 

.02 1680 

.101- 

.0432.96‘ 

1.1, ;7 .0647(10 

.072 

1.025195 

.105 

.04.';908 

.1.38 .Of)5119 

.078 

.025714 

.106 

.0 44522 

.1.39 .Ofi(»l iO 

.071 

0262:16 

..107 

015139 

.1 lb .(H)()833 

.07.'> 

.02()76i 

.108 

.015759 

.^41 .067528 

.076 

.027289 

.109 

0 46.381 

.Hj.2 .06822,5 

.077 

.027821 

.IK/ 

.017005 

.1 ,3 .06892 4 

.078 

.028356 

.111 

0176.32 

.14 4 .0(»i)625 

.079 

f 02889* 

.112 

.048262 

.1 15 .070328 

1 .080 

.029135 , 

.11,3 

.048894 

'.14() 071033 1 

.081 

.029979 i 

.114 

049528 

' .1 47 .071741 ' 

.082 

.030526 ; 

.115 

0.50165 

.148 .072 4.50 1 

.08:3 

.031076 j 

,116 

0.50804 

.119.073161 . 

.084 

.031629 ’ 

.117 

051446 

■.150 073874 • 

.085 

.0.32186 

.118 

.052090 

.1 51 . 074589 ; 

.086 

j .032745 

.119 

.0.52736 

.152 .07.530(» 

.087 

.033307 

.120 

05338.5 ' 

.1.53 .076026 1 

.088 

.033872 

.121 

.054036 . 

.1.54 076747 

.089 

.034441 

.122 

. 0.5 4689 ' 

.155 .0774(»9 

.090 

.035011 

.123 

.0553 45 j 

.156 .078194 

.091 

.035.585 ' 

.124 

.0.56003 

.157 .078921 

.092 

.0.36162 i 

.125 

.0.36663 

.158 .079<>49 

.093 

.036741 j 

.126 

.057326 

.1.59 .080380 

.094 

.037323 1 

.127 

.057991 

.160 .081112 

.095 

.037.90.9 i 

1 .128 

.058658 . 

.161 '.08 1846 

.096 

.038496 

.129 

.0.59327 1 

.162: .082582 

.097 

.039087 

.130 

.0599!>9 1 

.163 .083320 

.098 

.039680 

.131 

.0606711 , 

.164 .084059 

.099 

.040276 1 

.132 

.061348 1 

.165| .084801 
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The Areas of the Segments of a Circle, 



Area 

SEGMENT. 

Height, 

Area 

SEGMENT. 

, 

* Area 

1 

Segment. 

•1(56 

.O8.0.)44 

\ 

1 

.110226 

j' 

.2rio 

'.1.36465 

.1()7 

08(i'.i89 

•1.0,0 

.111024 

2:11' .1:17:107 

.168 

.087 (kKi 

2001 .1118-2:1 

0 ji$ 

.1,38150 

.l()9 

.08778.0 

.201 

.112()2 4 

2.^1 1 

, .1.38095 

1.170! 088,5:1“) 

' tj(h2 

.11.3426 

.2.34. \mm\ I 

1.171 

.08<W87 

i ^0:1 

.1142.30 

.2:1.) 

.140088 1 

,.17i2 

0900 n| 

i 201 

.1150.35 

2.36 

.141537 

.178 

0<H)7<)4 

, 20,0 

.11.581.2 

.2:17 

.142387 

1 174 

.09 1 > 

20() 

.1106 50 

2*;.^ 

11.32.38 

.17.5 

W.n?; 

.207 

117'("0 

.2:)0 

.144001 

.17(» 

.09, -jo; 1 

.208 

.118271 

2 to 

.144914 

.177 

0.9‘!8;K) 

200 

11908.3 

.241 

145'f>)9 

.178 

.OOKiOl 

210 

119«07 

24J 

.1 4()()55 

.17<( 

.09.'>;i(i() 

..211 

.120712 

.243 

147512 

ISO 

09i)i;}i' 

|.212 

.121520 

.2 1-4 

.1 48371 

.181 

o<Ki})o:J 

•.21:1 

.122:147 

.2 45;. 140230 

18-,' 

.0.07 1 '7 f 

.211 

.12.3I(»7 

2 4() 

150001 

.188 

.098117 

21.5 

.121088 

.247 

. 1 50053 

.184 


.21(1 

124810 

248 

.151816 

.18.0 

■0;i9!>97 

.217 

1 250* 14 

249 

.152(»80 

.18(5 

.100774- , 

.218 

.1204.50 

250 

.1.53546 

U.187 

.101.553 i 

210 

.127285 

251 

.154412 

.188 

.102.334 

.220 

.128113 

.252 

.1.55280 

.18<» 

.103116 

.221 

.128942 

.25.3 

.1.56149 

1 90 

.10.3900 

.222 

.129773 

254 

.1.57010 

MJl 

.101685 

.228 

.130605 

255 

.157800 

.192 

.105 472 

.224 

.131438 

.256 

.158762 

.193 

.106261 

.225 

132272 

.257 

.159636 

.19(' 

.>07051 

.220 

.133108 

.258 

.160.510 

•195 

.107842 , 

.227 

.133945 

.250 

.161386 

.196 

.1086.36 j 

.228 

.134784 

.260 

*162263 

•197 

.109430 1 

.220 

.135624 

.261 

1 

.1^3140 


H 3 
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MRNSUBATION 


(part II.) 
The Aretu of the SegmerUe of a Circk>, 


1 

1) 

1 S3 

1 

Area 

SEGMENT. 

Height 

t 

Area 

SEGMENT. 

Height 

1 

Area j 

SEGMENT. 

1 

> .262 

.164019 

,294 

.192684 

1 

.326: .222277 

.263 

.16^899 

.295 

.19-3.3<)6 

.327 

.223215 

' .264 

.16.5780 

' .296 

.194509 

.328 

.221154 

.265 

.166663 

.297 

.195422 

.329 

.225093 

1 .266 

. 1 675 ^6 

> .298 

.1963.37 

..3.'«) 

.226()3;{ 


.1684.W 

, .299 

.19725-* 

. ,331 

.22()y74 

‘ .268 

.169315 

1 .300 

.1.98168 

(1.332 

.227915 

' .269 

.170202 

.301 

.199085 

13.33 

.2288.58 

,.270 

.171089 

: .302 

.200003 ;a.334 

.225)801 

'.271 

.171978 

.303 

.2009-^2 

' 7133 

.2;i074.5 

.272 

.172867 

i.304 

.201841 

1 .336 

.231689 ; 


.173758 

1 .305 

.202761 

..337 

.2;126’34 ' 

! .274 

.174649 

.306 

.20368.3 

.3.'i8 

.233580 

.275 

.175542 

.307 

204()05 

: .339 

.2.‘{4526 

: ,276’ 

.176435 

.308 

.205527 

.340 

.235473 

' .277 

.1773.30 

..309 

.206"451. 

3 41 

.236421 . 

' .278 

.178225 

.310 

207376 

'.342 


.279 

.179122 

.311 

.208301 

j»343 

.238318 

: 2S0 

.180019 

,..312 

.20.9227 

.344 

.239268 1 

.281 

.180918 

;.31.3 

.2101.54 

.345 

.240218 1 

; .282 

.181817 

i.314 

.211082 

1 .346 

.211169 1 

.288 

.182718 

,.315 

.21201) 

! .347 

.242121 ' 

1 .284 

.183619 

.316 

.212940 

.348| .243074 

1 .285 

.184521 

j.S17 

.213871 

i .3 19, .244026 1 

! *286* 

.185425 

.318 

.214802 

.3.50 

.244{180 

! .287 

.186329 

! .319 

.215733 

l.<S51 

.245934 

1 .288 

.187234 

: .320| 

.216666 

',.3.521.246889 l 

1 .289 

.188140 

;.S2li 

.217599 

! .353 

.247845 . 

' .290 

.189047 

.322 

.218533 

.354 

.248801 1 

.291 

.189955 

1.323 

.219468 

.355 

.249757 : 

: .292 

.ip0864 

j.S2^ 

.220404 

1 .356 

.250715 

1 .293 

'•191775 

! .325 

.221340 

1 .357 

.251673 j 
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The Areas qf the Segments* oJ‘ a 

Circle. 

Height. 

Area 

BEOMCNT 

Height. 

Area 

SEGMENT. 

Height, 

Area 

SEGlfE\T. 

! 

.,^.081 

.2.3263 1 

1 

.390 

.283.592 

1.422 

.31.5016 

.359 

.2.'53.590 

•391 

.284.568 

.4231.316004 i 

•SO’Oj 

.254.550 

.392 

.28.55 U 

'.424 

.316992 

.3rtl! 

.2.5.',.'. 10 

.393 

.286521 

,.425 

.317981 

.S(iJ 

.2.0(>1.71 1 

..391 

.287498 

.426 

.318970 


.2.57 133 j 

•39.5 

.288476 

.427! -3199.59 ' 


.2.>8St)5' 

.396, 

.2891*53 

.428i 

320948 

.3(ir> 

.25<)35‘1 1 

..397: 

.290^.32 

.429, 

.321938 

.S(i(> 

.26032(J 1 

..S98 

.291411 

.430; 

.322928 

307 

.2()I28> ! 


.292390 

.431 

.323918 


400, 

.291.369 

.432 

.324909 


.40 1| 

294349 

.433 

.325900 

.370 

.2(4178 1 

.402 

.295330 

.434 

.32(jt92 

..S7l 

.2(13144 I 

.403( 

.290311 

.435 

.327882 

.37ii 

.2()()I11 1 

.404i 

.2972.92 

.436 

.328874 

.373 

.2()7078 . 

.40.5* 

.2982*73 

.4371 

.329866 

.37 1 

2()80‘l.'i f 

'.40(), 

.2,992.5.) 

.438 

.330853 

,373 

.2()9()i!t ; 

t07 

.3()()238 

.439 .331850 i 

S7li 

.2(iy9f« i 

.408 

.301220 

.440 

.332843 

.377 

.270951 

.4<‘9 

.302203 

.44l| 

.333836 1 

.373 

.271920 . 

.410 

.303187 

442 

.334829 1 

.379 

.272890 

411 

..30*171 

.443] 

.335822 

.380 

.27.3861 ; 

.412 

.305155 

.444| 

.336816 

'.381 

.274832 , 

.413 

..30(>140 

.44.5! 

.337810 

..382 

.27.5803 ' 

414 

..507125 

.44()i 

.338804 I 

.333 

276775 ' 

415 

.308110 

•4471 

.339798 

.384 

.277748 ' 

.41 () 

.309095 : 

.4481 .3407.93 

j .385 

.278721 ' 

.417 .310081 

.449 

.341787 

.386 

.279()94 

.418 

.3110()8 

.450 

.342782 

.387 

i.28()()()8 

419 .3120.54 

.451 

.343777 

.388 

.281642 

.420 

.313011 

.452 

.344772 

.389 

.282617 

.421 

.314029 

.453 

k- 

.345768 
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Tke aAm 'qf the Segments ^ a Cirete. 


Height. 

Area 

segmbni. 

i 

i 

Area 

SEGMENT. 

1 

Area 

SEGMENT. 

.454 

.346764 

.470 

.362717 

.486 

.378701 

.455 .347759 

.471 

36.3715 

.487 

.379700 

.456 

.348755 

.472 

..36471s 

.488 

.380700 

.457 

.349752 

.47.3 

.36.5712 

.48.9i .S816 c>9 

.458 

.350748 

.474 

.366710 

.490 

.382699 1 

.4.59 

.351745 

.475 

367709 

.491 

.383699 j 

.460, .352742 

! .476 

.368708 

,-492 

.3846;)0 1 

.461 

.353739 

; .477 

..369707 

'[•493; .S85(>99 

.462 

.3.547.36 

; .478 

.370706 

^494' .386699 

.46.3 

.355732 

. .479 

371705 

A05 .387699 

1.464 

.356730 

1 .480 

.372704 

'.^6 

.388699 

i.465 

•357727 

1 .481 

.373703 

;.497 

.389699 

^466 

.358725 

.482 

.374702 


.390699 

.467 

.359723 

! .483 

.375702 

.499 

.391 (>99 

.46s 

.360721 

1 .484 

.376702 

.500 

.392699 

.469 

.36l7>9 

; .485 

.377701 




.Vol«.— ’The QIC of the forr^oins Tahir i« uiven if. Problem XVI I. Rule s 
and Uic method of conttructing it ina> bt Mriru lu Mom's Gauging, pagr yi 
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LAMD-SUKVETIlte. 


PART III. 


LAND-SURVEYING, 


AND 

MISCELLANEOUS QUESTIONS 

IN 

Superficial Mensuration. 


SECTION' I. 

LAND-SURVEYING. 

• 

Land is commdhly measured with a chain^ invented 
by Mr. Gunter, afid knonn by the name of Ounicr's 
Chain, It is 4* poles^ or 22 yards in length, and divided 
into 100 equal parts^ called links; each link being 
7.92 inches. 

An acre of land is equal to 10 square chains; that 
10 chains in length and 1 in breadth ; or 220 x 22 
= 4840 square yards; or 40 x 4 = IbO] square rods, 
poles, or perches; or 1000 x 100 = 100000 square 
links. • 

The measurement of land is generally given in acres, 
roods, and perches ; 4 roods being an acre, and 40 
perches a rciod. 

A statute-pole or perch is l6j feet long; but in 
different parts of the kingdom there are, by custom, 
poles of afferent lengths ; as i5, 18, 21 mt, 



92 


LAMD-SUEVXrniG. 


{PABT in.$ 


The FkUMook. 

The be&t method of entering the field-notes, is to 
begin at the bottom of the page and write upward. 

Each page of the field-l^ok must be divided into 
three columns. In the middle column must be set 
down the distances on the chain-line, at which any mark^ 
offset, or other obsei vation is made ; and in the right 
and left-hand columns res()eciively, those marks, off- 
s^, and obftrvations must be entered. 

The crossings of fences, livers, && may be denoted 
by lines drawn across the middle coltiimi, or part of 
the right and left-hand columns, opposite the distances 
on the chain-line, at W'hicli they are crossed ; and the 
comers of fields, and other remarkable turns in the 
fences, to which offsets are taken, Imay be defined by 
lines joining or lying in the same rilation to the middle 
doloran, as the fence>, &c. do to thechain-line. 

Thus a tolerably accurate representation of the 
fences. See, may be sketched in the field, which will 
very dUich assist the surveyor in drawingthe plan. 

With respect to the characters used to denote 
stations, the letters of the alphabet will do very well, 
ill small surveys ; but in those of a large extent, numeral 
figures must be used, and the^ign + (ph*^) placed 
before each figure ; thus, + 1, or^ 2, which may be 
read, station fii st, or ci oss first, sfhtion one, or cross 
one, Sec, Upon the plan they are generally represented 
by this ( O ) mat k. 

A'ate I. Mwny survr^on not only hritin at tlir Sotiom of tSe flcld.bnolc. but 
altoae the righuliaiuJ'Hde, and wiiic lowarui the icD, winch metliO^iel^V* 
follow. 

1. h straight fenre may be denoted In the field.boolc, by placing 8 against 
• the line winch repusents the ItBce, (See tin field-book lo Plate 111.) 

f. In order to aasisc the memory in ptannlng, a learner somethnes draws a 
rough skeicli of the Aetd or estate lie U aiKMit to measure, and upon It marks 
Ike stations in the same manner as they are put down in uking the survey. 



83 


I.) LAVii^narEYiMd. 

t 

Mitcellaneout Itutruethiu. 

1 . In addittoif to the chain, the aorreyor mutt provide fen iron arrowf, 
each abuut it or Ift inchet In lenfth, and pointed at the bottom, to miior 
Qie ground readily { and ntao bent m a Circular form at the lop, for the con- 
venience of holding them To the top of each a'rov, a piece of red cloth 
ahould be attached, to make it mure ronapicuoua am mg the long graag, gee, 
Polea, )ikewi»e, generally called ** station staves** will be wanted as maiha 
or objects of directum, each about a or lo feet in leng'h, piked with Iron ot 
the bottom, anti having a red or wlnie flag at the top, that they may be 
better seen at a disunre i and also an offut staff, 10 or 12 link# tong, to which 
a croM may be fixed, as described in Pr«>u s, Pan II. 

9 In order to measure a line, let your assistant take q^e arrows in bit 
left-hand, and one end of the chain and an arrow m his right; (hen ad- 
vancing towards the place to wluch he is directed, at he end of the chain 
let him put d>iwn,the arrow which he holds m his right-hand. This the 
follower must take up with hit thain-hand, wlirn lie comes to it ; the leaders 
at the same lime, putting down another at t>>e other end of the cliatn. In Uus 
manner he must proceed until he has put down rus tenth arrow , then ad* 
vanctng a chain furiiier. he must set hia foot ui«n the end of the chain, and 
oslt out '* change.** The surveyor must then walk up to him, if he have Be 
oflseti to lake ; and (he arrows being carefully counted, one mast be put 
down at tlie end of the chain ; then proceed as before, uniil the whole line be 
measured 

S ia( h change ought to be entered m the field-book, or a mtalake of I# 
ctiains may liap|ien, when the line is very long 

4. Tlie f« ilower miy direct the leader by the motion of his Jh-hand; 
moving It to tlie rii,hi or left, as circumsiances mar require. 

5. Ihe arrows sliouUI always be put down perpendicularly, and in a right 
line wiih the object aX dlreciion , otherwise the line will be made loo long. 

0. If the ditch be in the field which jou are about to measure, both it amt 
the he<ige usually beking to adjoining field In snme places », and in 
others 6 links, from the roifls of Inc quick wood, arc allowed for the breadth 
of the due he-* between neighbouring estates , but for those diirhes adjoining 
roads, commons, and waste Unos, 7 links are commonly allowed. 

7. Ihe diuhes and fences muai always be measured with the tielda to which 
they belong, when the whole quantity «if land is required , but in mcagunng 
rropi o' corn, turnips, ficc only so mudi must be measured as t , or has been 
occupied by Die corn, \c* 

SB. WhPh your view between (woatatinns is ob«tructed by an intervening 
hiH, the line must be ranged as follows i Whh vour st-sistani, go to the (dace 
whence vou can distinctly tee botn ttationa ; and turning face to face, at the 
distance of two or three chains, direct each other to *he ughi or left, until 
7ott are boij; in a right Itne with tlie stations, then, either of you putting 
dawn a (M>le, the Itne will be correctly found, 

9. In surveying hUlg ground, the horivmUl measure must always be re- 
turned, except for paring, reaping, fitc, m which rases the hypothenuail 
measuie must befiven; to obtain which, it is frequently necessary to divide 
a hill into various fltures. 

10. In order to preserve the horiiontil line. In aacending or descending a 
hill. It will be necessary to elevate the clam, if the incli^qion of the lull 
be great, the chain must be elevated at seveiai times. 


^XCTIOV 



84 


tiCXD-SUIlVXYtSO. (PAKT III.) 

Kiii(’> Quadrant la admifably adapted for aurreyiaf hiUy (round. (See 07 
Lind-Surveymr, page 179.) 

1 1 . When 8 field is bounded by crooked fencetu you must messure a line 
at near to each as ihe angles or curves will permit ; in doing which, you mus^ 
take the offset perpendicularly 10 each corner or angle in the fence. Where 
the fleece is curved, those uffscti mutt be so taken, that a right line drawn 
from the end of any one to the end ut the nest, on each tide, would neither * 
evclnde any part of the land tu be measured, nor include any of tliat which 
is adjacent. Perpendicuhirs thus erected wilt divide the whole uffset or piece 
of laud contained between the baptsline and the fence, into triangles and 
trapezoids. 

19 . Sometimes It .s most convenient to measure s line on the outside of 
the field, antj u|>on it erect perpendiculars to the crooked fence. These are 
rslletl *Mnsetsi** and the area thus included must be deducted from (hat of 
the whole figure. (Sec Ex 9, Prob. I.) 

n W hen the fences and dttches are to be measured with the field to which 
they belong, it ii gc.teraliy most practicable to fix the stations within the 
feuces, SI a lutle disunce (torn (he corners, and then to measure 10 the roots 
of the tiuickw'ood . a '.ding nr subtracting s or 6 links, according to the cu»> 
tom of the place, for the breadth ot the dtidi. (Set Ex 1, Piob. II } 

^ 14 When the offsets are small, their places on the basedine may be deter- 
mined by laying the offcei-stalf at , right angles across the chain , hut when 
lirge, they mutt be found b) the cross, and measured wuh the chain. 

IS Ai\« scale of equal parts may be used m lading down figures , but an 
ivorv fcathered-edged ploiting-scalc is most convenient , as distances may be 
pricked off by it, without using the compas&es 

l«. In laying down an offset, apply the scale lo the base line, and make 
a smsll pendl dot at everv place where a perpendicular musi t>c erected , then 
lay the scale across the base, so line which is marked with 00, may 

coincide with it, the edge of th# ibile at the same time touching one of ilic 
dots Fiom the doi, by the edge of the 8 c.ale, draw a line (which will be pci- 
pendicular to ihc base, and upon it pnek off the .>frset , or it maj be pricked 
off without drawing a line. 

17. The base of each triangle and trapezoid, forming an oflket, may be 
found by subtracting the distances on the chain- line, from each other. 

18. In planning or lai int; down figures relating to surveying, the upper part 
ofllie paper or book u*cd should always, if possible, represent th- nonh j 
then you will have the east on your right-hand, and the west on your left. 

10. In taking dimenaions, it is an admirable method to measure prooMmes, 
in order that you may be able to confirm your survey, after it is planned. 
Some may perhaps deem this tedious and superfluous, but a person had 
certainly much better be at the pains of discovering hiS own errors, than ex- 
pose himself to ridicule, by suffering them to be detected by some other aur. 
veyor. 

ao. The linein which you luve the misfortune to lose an arrow, must be 
re-measured. 
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PROBLEM I. 


To measure a field qf three sidee. 

At each corner of the field place a station-staff; 
measure alon^ the base till you arrive at the point from 
which you suppose a perpendicular uill rise to the 
opposite atigle ; there plant your cross^ and turn its 
index till the mark at each end of the base can be seen 
through one of the grooves ; then apply your eye to 
the other groove, and if you see the mark at the oppo- 
site angle, you are in the right place to measure the 
})erpendicular ; if not, move the instrument backwju^d 
or forward, along the base, till you can see the three 
marks as above directed. Enter in your 6eld-book the 
distance from the end of the base to the cross ; measure 
the perpendicular, and then the remainder of»ftie base. 

Or, measure the three sides, construct the figure, 
and determine the length of the perpendicular by the 
scale ; or the area ftiay be found from the three sides, 
without the per^ndicular. 

Notf I.— Be eipecially careful, that in meaturing the two parte of the base 
and the perpendicular, no confueion of arrow* take place. 

t. Tnanglea, irapcxiums, and trapexoide, may be conftructed by Problenia 
7 and 8, Part 1 ; and ilicir areas found by the Rule* giren in Problems s, ft, 

7, and 8. Part 11. 

ft. ir a triangle be laid down by a scale of i chain or 8 chain* to an inch, 
the perpendicular may be ascertained with considerable accuracy. 

4. It the examples in this Problem, or any of the following Problems Se 
'^hought^oo few, more mav he easil\ supplied by the teacher sketching Acldi^ 
at pleasure, with In* pen, which the learner may meainre by a scale. 

This method will he found very a Ivantageous) as It will give the learner a 
good idea in<wkat manner he must take his dimensions, and enter his notes, 
when be commences field-practice. 

ft. The expression. R. off B, or L. off B, &c. in the field-notes, slgniflaa^* 
that you are to turn to the right or lert<.hand, and measuh^from B, hfi* 
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EXAMPLES. 

1. Uy down a field, and find its area firom the fid- 

\ombm 


0 

64 

85 

50 

0 


Begin at 
Per. on the Itfl* 



525 C. 
go West. 

Per. on the right. 



CALCULATION. 

Triangle ABC. 
1253 base AB. 
525 perp* Co. 

6265 

2506 

6265 


657825 doable area. 




VsKCTIOK I.) 

LAinv^i^sysTixe. If 


I 

Offsets taken on the line BC. 

50 

85 

10000) 

200 

64 

27000 f Double areas of 



29800r offsets collected. 

10000 

149 

15744) ‘ 


200 

■ ■■ 1 

50 . 

— 

82544 Sum. 

85 

29800 

■ 

135 

246 


200 

64 


27000 

984 


— 

1476 



15744 

Double Areas* 

* 657825 Triangle ABC. 

J82^ Offsets. 

2)740369 

3.70184 

4 

2.80736 

40 

^32.29440 Area 3a. Sr. SSp. 

2. Draw a plan of a fie)d, and find its area from the 
following notes. 



CA 

0 

1252 

37 

1000 

69 

824 

45 

716 

72 

610 

15 

424 

55 

212 

0 

000 

R. offC. 


i2 




0eAMt 111 .) 


81 LAWJV«0BTXTniO. 


0 

48 

76 

56 

25 

0 

Begin at 


BC 

683 

536 

354 

229 

000 

ILoff B. 


AB 
973 
745 
600 
495 
256 
000 
A an i 


0 

40 

64 

49 

0 


go N. East 


ANSWER. 

Having constructed the figure, you will find the 
perpendicular falliirg from the angle B, upon the side 
CA, to measure 528 links. 


Double Areas, 

661056 Triangle ABC. 

68543 Ofisets taken on the line AB. 
95376 Ditto on CA. 


824975 Sum. 

50154 InseU on BC. 


2)774821 Difference. 


387410 =: So. 3r. 19jp. the area required. 


.3. Find the area of a field from the following 

dimenaiona. / 

€ 




(•BGTIOV L) iaJtB-«»?XXn(0> 


From 


CA 
14,35 
1000 
L. off C. 


BC 
1197 
1000 
L.off B. 


AB 
1946 
1000 
A, go 


Eaat 


calculation. 


Here 


1946 + F197 + 14S5 4578 


=s ss 2289 = half 


2 8 
the ram of the sides; then 2289 — 1946 a MS, the 
fint renuinder ; 2289 — 1197 = 1098, the second re- 
mainder; and 2289 — 14S5 a 854, the third re- 


mainder ; whence V^289 X S4S x 1098 X 854 =: 

7S2 1843 1 61 S6^ 8^5677 square links, a 8 acres, 
2 roods, and 9 petthes, the area required. 


By Logarithms. 

The log. of 2289 = 3.8596458 

343 = 2.535294> 

1098 = 3.0382286 

854 a 2.9314579 


Divide the«um of the log. by 2)11.8646204 


The quotient is the I^g. of 855677, the ai|M 5.938310!i 

iS 




it i:.A]io>MmTiTnra. (tAXt ni.) 

4k L«j doira«%eld» uid find its sm ftom the fol- 
lowing notes. 


Return 

DC 
412 
to D. 


CA 

0 

6S8 

46 

465 

32 

246 

0 

000 

R.<^C 

BC~ 

0 

462 

45 

300 

32 

150 

0 

000 

R. off B. 


AB 

0 

725 

32 < 

565 

40 

400 

25 

250 

0 

000 

Begin at 

A, and 


proof-line. 


D, ststicm for a proof-line, 
go West 


ANSWER. 

* Having constructed the figure, you will find the 

t roof-line DC to roeasore 412 links, as in the field-book ; 

ence, you may conclude there is no error committed 
iu taking or setting down the dimensions. Ym will 
iSMO find the perpendicular falling from t(ie ifngle Cg 
upon ^e base AB, to measure 402 links ; from which, 
imd tbe offiie(Sp we obtain the area = la. dr. 25p. 
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PROBLEM II. 


To meontre ajUJd tffimr tideo. 

Measure a diagonal, and find the perpendSeuIart 
failing upon it, from the opposite angles, as already di- 
rected. Or, if you measure a diagonal and the four 
sides, the figure may be constructed, and the perpen- 
dictthu's determined by the scale. 

Noit 1. Alwaya make choice of the longer diagonal, because the longer the 
baae>tlne of a triangle, the more obKite ta ita aubtendlng angle i conaequcntly 
the perpendlcullir will be aliorter, and Ita place more eaally and accurately 
determined. If you mraaitre the four aidea and both the diagonala, one m 
them will aerve aa a proof-line, after >ou have laid down the figure. 

^ If neither of the diagonala can be meaaured, In conaeqnrnre of obatrac- 
tfirai, you must measure tie-linea acroaa the anglea of the field, which will 
enable you to plan It i and hence the diagonal and perpendicnlart may be 
found by the icale* 

3. When two perpendiculara cannot be taken upon either of the diagonala. 
auch flelda must be divided into two tiianglea, or into two righl-an^dttri- 
aoglea and a trepcaoid. 

3. Unakitful aurveynri aflVrt to redtice frapesiumi into rectanglea, by adding 
each two opposite sides together, and taking half their sum rcapectively for 
a mean length and breadiii , but this method leada to very erroaaotta resulu. 
(bee my Land-Snrve) iiig, page IM.) ^ 

EXAMPLES. 

1. Draw a plan of a field, and find its area from the 
following notes. 

AC Diag. 

1155 
1000 
495 915 

360 520 

From A, go N. West 

To the Fence. 

48 660 

53 630 to A, 

40 500 

25 380 

50 200 

' 62 000 

From D, go South. 






(MCTIOK LAK0-09EVSiriiyO« 
CALCUIATION. . 

Trapezium ABCD. 
520 

1015 sum. 

1155 diag. 

5075 

5075 

1015 

1015 


1 1 723^5 double area. 


Offsets taken on the line AB. 


50 

56 

2540^ 

48 

45 

iJf^Doublc areas 

•— 

101 

collected. 

78 

247451 

300 

245 

55107 

S5400 

505 

404 

98055 sum. 



48 

202 


40 




— 

24745 


88 

=~~ 


200 

45 



33 


■>^600 

— 


78 


40 

45 


56 

«... 



590 


96 

512 


300. 



- 

5510 


28800 

=: 



98 



9 * 


iji^iHRniTsnxe. (fast in.) 



Q^eU tdkm on the Une CD. 


65 

so 

so 

12 


42 

150 

110 

4750 

420 

95 

42 

T4250 

4620 
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12 

54 

14250 \ 

S3. 


4620 i 



6500 1 Double areas 

45 

96 

17400 £ collected. 

140 

350 

556001 

— 

■ I. 

5084 / 

1800 

4800 

— — 

45 

288 

81254 sum. 

6500 

33600 


S3 

42 


54 • 

40 


87 

82 


800 

62 


17400 

164 



492 



5084 



Z3P= 



Offsets takm 

on the line DA. 

62 

25 

55 

50 

40 

48 

112 

65 

To! 

200 

1%0 ' 

SO 

22400 

isoo 

SOSO 


€5 

— 

50 

7800 


25 


22400 

— 


^ f iOouble areas 


40 

1 collected. 

llO 

55 

12090I 

I.. ■■ 


sosoj 

6000 

9S 


75 

ISO 

58880 sum. 

18500 

8790 



93 



12090 




LAwo^timv«iriM. 

• 1172S25 
9S055 
3S980 
81254 
58820 

2)1443434 sum. 




Whole double 
ndlected. 


7.21717 

4 


.86868 

40 


34.74720 Ana 7a. Or. 34}p. 


YO find th» area af the foregoing figure by the method 
gUturaUy caUed » Caetiag:' 

A B 



Having constructed the figure, and taken , ' jt th? 
diain-lines, draw with a pencil, by tlie straight edge 
of a clear piece of lantem-hom, the four right lines 

AB, BC, CD, and DA, in, such a manner, that the 
parts included may be equal to those exduded, as 
nearly as you can judge by your eye ; then the diagonal 

AC, will be found to measure 1274, and the perpen- 
diculars Ba, 550, and Da, 583 links. 

I JfoM. Tbe ttM of the Penllel Kelcr, In ttrelgliteiiing crooked Sencn* b 
|lra in the S^thorb Lend-Sumying, in twelve new prOMemt, compritUig 
mh tliet enn poeeibiy ocqnr in practice. 



(ficmir f.) i,ANi>.tvsirxfnt4^ 




0AE.ci7i«ATiim: 

550 > 

J8s{P"T^- 

IISS sum. 
imdiag. 

4532 

7931 

2266 

1133 

2)14434^ 

7-21721 

4 

.86884 
^ 

34.75360 Ans. 7fl. Or. S4|p. 


AltAoufth the methnr} of finding the nren by cmsting, U Adopted by 
mf«it prtfciKttl turviyor#, it i« cirtainiy Ictt correct than that by offiete, 
Jcc^, A t<rarne% tliertlur**, ouglii t«t practice both, uoiil he can habitually 
eduie %«ry near to the tiutli by the former. 


2. L»y down a field, and find its area from^the fol- 
lowing dimensions. 

D 

From 

i<rea 20a. 3r, 17 Jp. 



3. pequired the plan and of a field from the 
follow 11 notes. ‘ ‘ 


B 850 
From 


cii 


1646 

Dia^. 

720 

Lm off C. 

385 D. 

AC 

Base. 

aoso 


6ao 


A, go 

East 


K Arm Sr* 




^ LAV^imv’amio. 

4. Dnw « plan, and find the area of a field, firom the 
following dimenabna. 


Return 


0 

85| 

112 

881 


BD 
1460 
1000 
to B. 


AC 
1480 
1000 
R. off A. 


Diag. 


Diag. 


DA 

672 

It off D. 



CD 

0 

1^44. 

47 

1000 

70 

800 

85 

600 

68 

400 

80 

200 

0 

000 


R. o(FC. 


C 

720 

650 

550 

450 

860 

300 

200 

100 

000 

R. off B. 


1 = 


Crosa the fence..* 
83 
ISO 
100 
0 




(SVetlON I.) l.AK1>-Sl/EVEW]tf^. 


AB 

1S50 

1000 

Begin at A, end go Weit 

AN8WSIL 

Having constructed the figure by means of die four 
sides and the diagonal AC, you will find the diagonal 
BD to measure 1460 links, as in the field-book; hence, 
it may be concluded that no error has been made in 
taking or entering die dimensions. You will also find 
the perpendicular from the angle A, upon the diagonal 
BD, to measure 6l8 links, and the perpendicular from 
the angle C, upon the same diagonal, 6l5 links ; hence 
the area is 2r. 1 Ip. 

PROBLEM III. 

To fMOiure a Jield of more than four eidee. 

Any piece of land, consisting of more than %ur sides, 
may be surveyed by reducing it into triangles and tra- 
peziums ; thus, a "field of five sides may be reduced 
into a triangle and a trapezium ; of six sides, into two 
trapeziums; of s^ven, into two trapeziums and a 
triangle ; of eight, into three trapeziums, &c. 

EXAMPLES. 

1 . Required the plan and area of a field, from the 
following dimensions. 

CE Diag. 

1165 

912 168 B. 

D 308 415 

“AC ! Base. 

1195 
293 

A y go 
K 2 


From 


233 B. 
West. 




m 


hATS/MVWZriKO. CNkAt IH.) 



CALCULA1 ION. 


Trumgk ABC. 

1195 base. 
233 perp. 


Trapezium BCDE. 


308 

168 


} 


perp. 


3585 

3585 

2390 

276i35 


476 aum. 
1 165 diag. 

2380 
2856 
476 . 

476 


55^40 


Double Areae. 

2784.35 

554540 

2) 832975 

4.16487 

4 

.65948 
W 

26,37990 Area\a. Or, 26p. 


2. Lay dowh a 6dd, and find ita area from the fol- 
loieing noteiy* 
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101 


DB 

1792 Diag. 

E 562 954 

R.i.ffD. 

AD 

2243 Diag. 

C 7*8 1785 

560 624 B. 

From A, go N. West. 

, jirea. 20a. Or. 31|p. 

3. Required the plan and area of a field from the 
following dimensions. 

Diag. 

1490 A. 


Diag. 


West. 

jirea 108a. Sr. IS^p. 

4. Draw a plan of a field, and find its ana from the • 
following notes. 

K 3 


CE 

5126 

5000 

4040 

4000 

3000 

2000 

D 1695 1720 

• 1000 
R. otr c. 

mT" 

4300 

4000 

3000 

2000 

B 1265 mo 
1000 

From A, go 




lAKD-iimTSniffi. (kA>T III.) 


Btl 
1S3S 
1000 
Ratam to 

~FC” 
1900 
1000 
Return to 

DE 

1500 

1000 

R.offD. 

FD 

1160 

1000 

R.oflPF. 

*~EF~“ 

1S60 

1000 

R.offE. 

CE~ 

1080 

R.offC 

AC~ 
SlOO 
8000 
1000 
R. off A. 

“6a~ 

900 

R.off D 

cd” 

1S40 

1000 

R.offC. 


Diag. 

B. 

Diag. 

F. 

Diag. 


Wag. 

Wag. 




(section t) liANN-SraTET^VO^ 


Begin at 


BC 
1000 
R.off B. 


AB 
1560 
1000 
A, and 


go West. 


mr 


AN8WCR. 

Having ]aid down the figure, you will find the per- 
pendiculars of the trapezium A BCD = 708 and 390, 
and of DCEF = 680 and 808 links ; Aence the area of 
ihejield is 25 acres^ 2 roods, and 26j perches. 


PROBLEM IV. 

To measure an irregular, narrow piece pf la^fd. 

Divide the ground to l>e surveyed into triangles and 
trapezoids, by measuring a base-line, in a cxinvenient 
position, and upon it erecting perpendiculars to the 
boundaries, on ea^h*side. 

}(9t€ I. The Rcncriit rtethod of meactuing a few iandt or rUfet together, in 
common flcldi, Ac. ib by taking teveral breadth*, dividing their autn by the 
number for a mean breadth, and multiplying tbi* by the lengrh, for the area , 
but It IB much mure accurate to note the plare of each breadth upon llic ba»e 
or cbain-lliie, and And Uie aira by the rule for trapeanida. 

ft. Ir order to obtain the brctidih* correctly, you muat measore directly 
aero** th^ lands 

S, If the land* be curved, or longer on one tide than on the other, by mta* 
Buring along the middle, you mil obtain the mean length. • 

4, Piling, reaping, Ac. should always be surveyed with a shielr chain, in 
^rder to obtain the measurement oT the surface. 


EXAMPLES. 

1. Draw a plan of an irregular piece of land, and 
find its area from the foIlowiDg dimensioM^ 




i.A]iM0svsTnio. {rAvr iii.) 




0 

A8 

ISU 

126 

234 

1005 



980 

52 


785 

125 

312 

700 



555 

152 

215 

480 



335 

100 

SS6 

260 


S 60 

000 

232 

From 

1 

A, ito 

East. 


|: 



ANSWER. 

Double Areas, 

324337 OfTsets on the right. 

656476' Ditto on the 

2)980813 Sum. 

490406 = 4 a. Sr. ^A'lp.Jke area required. 


2. Lay down a fields and find its area from the 
following notes. 


i 

1 

BCf 

0 

526 

65 

400 

92 

300 

94 

200 

73 

100 

0 

000 


Itoff B. 




(aSCTION I.) Z.A>l>.aOBirXTIK|B. 


m 


o! 

AB 

1285 

526 to a 

55 

1100 

435 

ns 

900 

328 

175 

650 

250 

205 

500 

224 

230 

350 

245 

250 

200 

280 

266 

000 

365 

Froni' 

A, f^o 

North. 


Area 6a. Ir. Sp. 


3. Find the area of 6ve lands, from the following 
dimensions. 


24.16 

2000 

17<i0 

1400 

1000 

700 

400 

000 


;205 

1210 

;214 

,218 

1220 


;2]5 

1209 

205 


Area 5a, Or. S9p, 


4. Required the area of lands, from the following 
notes. 

199 
2U 

j 

286 

201 
175 



2500 

2000 

1800 

1000 

800 

000 


Arm 7a. Or. 8^ 




i.Aii»*8oa9n»ivo. 
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MM>**VktMHBortlMbm4ilM in ite iMt (WKn^ b lOtt, »hkb b*l«| 
AMtlbyt, Ibclr ma)ber>‘«c obuin Mkibr ib« m u bmdihi Itacn M(t 
■MatiplM by U c^uftl t«t tqttftre liiikt, wbi li are ^ acrfa, 

S raodt, 9f percheit tbe area* abich l« too Utile by 94 perchea^ proflng tbe 
laaficehicy of tbe commoii meibod. 

If a plect of ffoond be narnmcat aboai the middlef the conmoD method 
wl9 give the aiea too much. 


PROBLEM V. 


To measure a mere or wood. 

By the help of your cross, hx four station-staves on 
the outside of the mere or wood, so as to form a rec- 
tangle ; then measure each of its sides, taking insets to 
tbe boundaries, which roust be treated as before di- 
rected. 

It is, however, a more expeditious method than the 
former, to measure the four sides of a quadrilateral 
fi^re, having one right-angle; then construct the 
figure, and measure the diagonal and perpendiculars 
by the scale. 

ff9U I. mere or wood be of a triangular thape* its area may be found 
by meaaunng tbe three iidet of a cinumuribing triangle| and proceeding as 
before. 

9. By thb Problem you may rorrey St Ids into which you are not permitted 
to enter, or which contain obstmction*. 


EXAMPLE. 


Let the following 
aP whir»h required. 


6gure represent a wood, the area 
B 



(SJ^TUMI 1.*) LAinMO«j;XTIIf|B« 30 . 

Set up your cross at station A, atuf let your assistant 
fix ^e n^rks B and so that (he angle at A may 
be a right angle ; and measure the line AB^ taking in- 
sets to the fence^ as you pro eed. Then fit the mark 
C, as most convenient ; measure the other three lines^p 
and you will find in your field-book the foUgwing 
dimensions. 




go North* 




m 


LAKlMtriHrSnKO* * (MET Ul«> 


ANSWER. 

^ Having constructed the figure, you will find the 
dijgwial BD to measjure 1930, the perpendicular Aa 
9S5» and Ca 605 links ; hence the area qf the wood u 
12a. Sr. 20p. 

PROBLEM VI. 

7b ffieosurs and plan roade^ rivere, canale, ^e. 

In measuring roads, rivers, tnr canals, angles or tie- 
lines must be taken at the difierent turns, in order to 
lay down the chain-lines ; and offsets must be taken to 
the boundaries, as you proceed, to enable you to draw 
th^ plan. 

Srwt I. The length ofa road la generally returned ^tber in miles, farloags, 
and poles, or else In rotlet and yards. 

9. A maXu^e called a ** Perambulator^ It sometimes used to ascertain the 
lengths of roads. It has a wheel of 8 fret 3 inches, or half a pole in circum- 
ference, which being made to pass over the ground, puls in motion the clock- 
work witUn ) and the distance measured it pointed out by an index on the 
mttaide. 

ThU instrument it much more expediiious for mVasuring the length of a 
road, than the chain t hut it is cerUinty less correct : for by tlie wheel pass, 
tog over sioncs, sinking into boles, Ac, the distance is made to appear more 
than it u ID reality. 


EXAMPLES. ^ 

1. Let the following figure represent a serpentine < 
road, a plan of which is retiuired. ' 



• 

I (SICTION 1.) LAK0<8imTETI1l6.^ 


109 


jr 



at 4* measure to + 3| taking offsets 

01 ) both sides^ as you proceed. Return to + 2, and 
' measure to + 4, from which run a line to + 3^ which 
w ill tie the first and second lines. Return to -f 
L 



119 JUA]«D>KrETXTIlf«. (»4»T 111.) 

eoDtinue the line to 4" 6. From + 6, proceed as be- 
fore, until you arrive at 14 ; and you will'have ob- 
tained the following dimensions, from which a plan 
may be drawn. 


to + 14. 

58 S50 ,60 

68 200 44 

150 + lSi8l84from-|-lI. 

50 100 'so 

Go from 12, Line 5. 

30 7sd~ ‘o + 

70 650 

(iOO + IL 

86 550 

70 300 '50 

-{.° 8 is 200 from -f 10 200 I 

120 135 |Cro8Spfence. 

Go from 4 9, Line 4. 

~700 to 4 9. 

Soo Cross-fence. 

500 + 8- 

38! 480 84 

40 300 60 . 

52 180 65 , 

1.50 4 7 is l60 from 4 5. 

50 100 

Go from 4- 6, Cine 3. 

20 512~ to -J- 6. 

50 450 

52 380 70 

350 4 5. 

2q 300 80 

200 + 4 is 232 from 4 3. 

18 100 93 

Go from 4 



(fSCTIOH 1«) 
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600 

to 3. 


480 

Cross-fence. 


400 ' 

+ «• 

38 

350 

95 * 

15 

300 


28 

200 

80 

55 

000 

70 

Begin 

at -f- 1, 

Line 2. 


% Let the foregoing figure represent a river, a plan 
of which is required 

Begin at a, and measure to c ; taking offsets to the 
river's edge, as you proceed. From c measure to d ; 
and there take the tie or chord-line db, which will ep- 
al>le you to*]ay down the first and second lines. Con- 
tinue the seoonc^ line to fi ; and from m, measure to r, 
at which place take the tie-line rn ; and thus^rooeed 
until you come to the end of your survey at 

If the breadth of the river be every where nearly the 
same, its breadth taken in diferent places, by the next 
Problem, will suffices; but if it be very ir^ular, di- 
mensions must betaken on both sides, as above. 

When the areals required, it must be found from 
the plan, by dividing the river into several parts; and 
taking the necessary dimensions by the scale. 

JCpte l.>-Any 1 >ok, marsh, tnfre, or wood, whatever may be its number uf 
asidea, may be measured by ihit Problem. 

t In takini an angle with the chain, some surveyors never measure mo'^e 
(ban lor) imks from tlio ungular poini , but when the lines, inriuding the an* 
glc, ure Ufa considerable length, it is much better to measure the <;liord*lin4g 
at a ereat^' distance from tite angle, than one chain { because a small inaccti* 
racy in ccyistructing the figure, wncn the angulartiislance is short, will throw 
th^. lines, when far produced, considerably out of their true position. It some- 
times happens, however, in consequence of obstructions, that it is impossible 
to measure the chord-line at a greater distance from the angular point, than 
one Cham. In such casc% muliiply both the angular diatanre and chord- 
line by ft, S, 4, ey any larger number, as circumstances may rceiulre; and 
use the products resulting, in Inyinie down the angle. Or, whicii is the tame 
thing, lay down the angle by a scale ft or 3 limes as large as that by which 
you Intend to draw the plan. Bv ibis means the radius or angular distance 
be equal cd, and the chord line wilt be increased in length | andconm- 
queiiily the lines ec and cn, including the angle, will be m%re correctly laid 
down in position. ^ 

l2 




Ill ;<AfU>atrKyXYlK6. (rA«V 111*) 

PROBLEM VIL 

To find the breadth of a river. 

EXAMPLE. 

Let the following figure represent a ^river, the 
breadth of which ii required. 



• Fix upon any object B, close by the tdge of the 
river, on the side oppojiite to which y<»ii stand. By the 
help of your cross, make AD perpendicular to AB, 
also mAte AC =CD, and erect the perpendicular i)E ; 
and when you have arrived at the poilit E, ip a direct 
line with CB, the distance I)E will be =: AB, the 
breadth of the river ; foivby 1 heo. 1, Part I, the angle 
ACB = and as AC = GD, and the angles A 
and D right angles, it is evident that thg triangles 
ABC, CDE are not only similar but^qual. 

StHi i. Tlie diOanre iM'twrtn A und thr cd|E« of itie rifer muM be dediicfed 
truiii PE, when it not convenient to fix A< l<i«e ilie river's rdftt . 

i. Tint ProMem may alto brwrll applied in nifatur>nc ?l»c clittano of any 
inaccessible objei l • for Id AC equ^l a CI> equal 9, amt PE *q»Ml lO t Iai* t . 
then, by amiilsr triangles, as CP : D£ AC : AB equal to 40 i Uains • , 


s PROBLEM. VIII. 

To meamire a line upon which there ie an impediment. 

EJ^AMPLBs , 

Let CDEF represent the base of a building, through 
which it is necessary that a straight* line should pass 
from A. p 



(•1fiCTI0ll I.) tAKD^SirmVEVIlMO. 



Measure from A to m ; at m, 
erect the perpendicular 
which measure until you are 
clear of the impediment, aji at c« 
Erect the perpendicular cr/ 
which measure until you are be* 
yond the building, as at 6. Erect 
the perpendicular hd ; and make 
bn equal to me, at which point 
>ou will be in a direct line with 
iffA. Erect the perpendicular 
fiB, which measure ; then Aw 
added to thb sum of cb and aB, 
will irive the length of the whole 
line AB. 



Note I. Thu Pnihlcm ii v<>ry aieful when you tn«et with pohdt, 
hiiiiflinfft, &c. upon i cimin line. * 

) When acrocf itnntm hand, a perpendkalarmiivbeerertfdJbv (hectmfh. 
In the tollowinii ntanner Mtetore 40 1itik» from m to r , nnd let one end of 
the thnin he kern fuM sS r* und the eiiehiteth link ni m; tuke hold of the • 
Sfiieth link, and Mnith tite rhnin to that the two pa«^ mw, and tv, may he 
equally tt|lit { then will mm he f»crpefi<iittilar to tnr , lor mie, tar, ud m, arc 
in proportion to each other a« 3, 4, and 3. (Set Problem ^ Part#.) 


PROBLEM IX. 


To part from a rfctangular field , any, proposed quantity 
of land, ly h line parallel to one qf its sides. 

RULE. 

Divide the propo.sed area, in square links, by the side 
•upon which it is to be parted off, and the<{uotient will 
be the length of the other side of the figure reijuired. 

JTbte I. If ibere be offiets on the line upon which the proposed quantity !•• 
to be parlw off, deduct the area of the ofiketi from it, and proceed with the 
remainder at above. 

Ti Acre*, rood*, and percKet may be reduced Into tqiiare linkt, b> multiply- 
ing the wliole quantity, in pcrihei, b> SO, the number of square links in a 
perch. ‘ 

EXAMPLES. 

1. From the rectangle ABCD part off 2 acres, 1 rood, 
sand 32 perdics, by a line pardlel to AD =; TOOliifka, 
l3 



"ffil ' .hA»»»»V%VXtlV!0. (past 111.) 


D‘ F C 



A E B 


Here 2a. Ir. Sip. = A92/).,antl .192 x 6‘i5 = 245000 
, , 245000 2450 , 

square links ; then = — y— = 350 links = 

AE = DF. 

2. Part off Sr, 32p. upon the chain-line AB, 
that the off^ts taken on that line may be included. 

~AH“ 

. 1200 0 

1000 

()()0 |fiO ^ 

600 SO 
SOO 50 

* 000 0 


From A, go | Etist. 



G 


2/1. 3 r, 32 p. = 295000 square links. 

57000 the area of tht offsets. 

12 , 00 ) 2380,00 the difference. 

198,4 links = AE = P>F. 


' Hence the irregular figure AGBFE, contains 2a. 3r. 
52p: 




(section 1.) LANO-SDBTSTINO. 


Sote, When it i« nqulrcd to p*rt from a tnipeziuin, approarliSiif f«i|^ 
nearly to a rectangle, Aiiy numhrr of arreii, tec. by « line parallel to one of 
iti lides. It may he dune hy Uiit Prublcm. 


PROBLEM X. 

7}) part from a trapezium or any irregular polygon what-> 
Pfv'r, any proj}OM(i quantity of land, hy a line drawn 
parallel to any of the ,stdes, or by a line drawji Jrom any 
of the angles, or fiom any assigned point in one oj the 
sides, to a/iy oJ the ojqmtie Mes. 

Hlf 

RULE. 

Having surveye(l and laitl down the whole 6^ure, 
draw’ a ^uess-line in the diiection required, parting; oft, 
as iicaily as can be judjjed, the proposed quantity; 
after which, In, the scale, nieasuie with tlie greatest 
accuracy, the guc^s-linc*, and also the quantity thus 
parted-off’. Then, if the gues^-line or line ofjtiivision 
be diawn from an angle, or from any assigned point m 
a side, divide tlie difhience hetw^een the proposed 
quantity and the quantity parted oft’, by half the guess- 
line; and the quoiujnt will he the perpendicular to be 
set off’, on one skV, or the oilier, of the guess-hne, ac- 
cordingly as tlic quantity palled off is moie or le^s than 
the quantity piopo>ed. To the end of tins perpendi- 
cular, from the point assigned, draw^ a new line of di- 
viMon ; and it will pail off the quantity requned. 

But if the gucss-line be diawn parallel to iiny of the 
sides, divide the <liftcience lietore mentioned, by the 
whole fuess-hne, and the quotient will be the perpen- 
diculumo he set oft’ li(»m each end of the guess-line, on 
one SKH*, or iheotiiei, as above. 

EXAMPLES. 

1. From a trapezium, whose dimensions are con- 
tained in the following notes, part oft’ 2a. 2r. 24/). by a , 
line parallel to the side A 13. 
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(PAIT III.) 


m 


Return 


BI) 
12*9 
1000 
to B. 


Begin 


AC 

Ills 

1000 

A. 

~r)7\~ 

550 

R. off I). 

~~CD~ 

<)79 

R. ofl C. 



Diag. 


Diag. 


and gu V\’cst. 


Bn # 


Having laid down ihe figure, draw the gu(*ss-hne 
mn parallel to AB ; and from n, let fall the» perpendi- 
cular an ; then suppose mn = 1058 links, an will be 
= 230, and ha = 1052 ; therefore Bu = 1 114—1052 
=: 62 links. , 
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(section I.) LANO-SUBVETING. 

Square links. 

Then, 1055X230 = 24265o|“*« 

And 230 X 31 = 713o| 

Tlie sum ,s = ‘’‘ j'"' ‘"P®* 

[ zium ABwn. 

2 r . 2 1 */!. = 26 j (»00 

l/i2iO the difference between 
the quanlity projio*se(l, and the quantity parted off by 
the ^uess-hne, which lieiii^ divided by 1058, we ob- 
tain 1 b !• link's, to he .set off perpendicularly from m 
and n towaidh 1) and i\ lienee hF i> llie true lineot 
division ; and the trapezium A BEF contains 2r/. 2r. 2i>p. 

As A IS veiy ne.iily a rii»ht angle, measure, in the 
field, 250 -j- 1 1 I* = 241- 1- links, tiom A to F ; and 
upon any pail ot tlie line Al> (tow aids B) as at e, erect 
the pel peiidiculai (/.which make = 2 l-i. !■ links ; stake 
out the line E/F^ iiiid the woik will be completed. 

\<itt 111 r i(» rir<no tiu o, ■ r \ i m f» nl ih» ’r» i nf Dl I f , • ht*u if ii lie 
p-pinl 1.1 till tliil.rnu- tU'Miiilu .lua ol AlH U •mti iii«. t|iun;J^l) j>artnt 
ult, liu woik i<i un NiuMitily Mi.. a • 

2. Fioni any n regular field, who^e dimeiifiions are 
contained in the following notes, part off 2fi. 5/. 20//. 
towards the line AJ], bj a Icnce made fioui the angle 
D to the side AB.^ 

Diag. 


Diag. 

9 

ifi, pioof-line, goes to D, 
and measutes 524. 

Diag. 




(mm in.) 


0 

80 

0 


0 

25 

35 

20 | 

0 


EA 

400 

200 

000 

R. offE. 


I>E 

600 

450 

300 

150 

000 

H. off I). 


Cl) 

740 

R. off C. 


BC 

550 

R. off B. 


AB 
1250 
35 1000 


50 

60 

50 

SO 

0 

Begin at 


300 
()0O 
400 
200 
000 
A, and 


go 


West. 
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Flaving laid down the 6giire^ draw the gues8*line 
Da« u hici:f suppose =; 766 links ; tlien the diagonal 
will be = 824, the perpendicular Ea 3= 278, and 
the perpendicular ar = 372 links ; also re will be = 
228, and rn =r 52 links. 


Square links. 

2678OO the area of the trapezium Ar DE. 

1 I the area of the off^eU ( 
JSJai taken on the line. ^ 


The sum is 308148 tlie area of AnDEA. 


2fl. 3r. 20p. = 287500 

20()48 the difference between the quan* 
tity proposed, and the quantity parted off by the guess* 
line, which lieing divided by 383, (half the guess-line,) 
gives 54 links, to lie set off from n towards A. Hence^ 
OF i'* the true line of dnisian; and the irregular 
figure A FOE contains 2flr. 3r. 20p. 


Now, by the scale. Ac =r 377 links. Measure ihere* 
fore, in the field, 377 links from A to c ; stake out the 
line DcF, and the work will be completed. 


Sotf K The Riilcf giv< n lu rhi# ProhKin. for pa* ling nff land from irregular 
fulUa. are gciitralU adoiiud Pra«.ticat Sur%evor». I>,.cau»tr liiev may he 
a'ripliei to any tnegnlar wiiatttrr. Land. h(»w<ii>r. mav »oincnmea he 

parted off more diret il\ . tur iiisiaiuc , the exainijit* may be performed 
by ftndinK tin aria ot the irreicular Agnrc SDL, and subirarting it irom th« 
q'laniiiy tube parictlotTi then, if the diSc rente he ditided by naif Ibe line 
aO. the qnmif^ni uiU be Hie perpeiidicblar of il»e trundle ADF, the side AB 
biing nearly slrai^ht ftoin A lu F 


Now, at the distant r of this per pend.cular, draw a line parallel to AD j and 
It will intersect All iii F, the pmiit to wliith the division f^eiire must be made. 


ft. It IS not al'solutely nereis ir> to surtev and plan the whole figure, in ot« 
dcr to pait a pr»ition from it, us liie gii so.tine and poriifiii parted olT may b« 
measured iiip^he field, but, in iny opinion, the former, m general, it a more 
eligible melt od than the latter. 

9. In ordtr to divide a trap.iiuin or an irregular polyeon, among any num- 
ber of ppsmis, by tencea made 111 a given direction, proceed thus: Pert off 
the first person*! share , ihiii from tue remaindtr oi the fiiiurr, part off tb« 
second pctsoirs aiiare } and thus continue, iitl the whole field be divided. 

4 . 1 hose who desire to sera greater Varieiy of Examples in surveying •male 
Fields, and to ms^ke themselves fully BcquHiiiiod wlih the Methods of Laying 
out. Parting off, and Dividing Land'i also of Dividing a Comronn, &c. of va- 
riable Value among any Number of Proprietora, in the Pronoriinn of their 
respective Interesia, may rnnsiilt my rienilae on Practical Land-Surveying, 
Sixth Edition, in which 1 flatter myteg they will find these auttjgcia satn- 
faciorily treated, * -c- 



PROBLEM^ id. 

It has been before observed^ that by cuatom the peridi 
varid^ in^different nans of England ; and with it» con- 
neoaently; varies the acre in proportion. 

Devonshire and part of Somersetshire, 15; in 
Cornwall^ 18; in Lancashire 21 ; and in Cheshire and 
Staffurdidiire, 24 feet are accounted a }>erch. 

GENERAL RdtES. 

I. To wince statute-measure to customary, multiply 
the number of perches, statute-measure, by the square 
feet in a square perch, statute-measure; divide the pro- 
dnet by the square feet in a square perch, customary 
measure, and the quotient will be the answer in square 
perches. 

II. To reduce customary measure to statute, multi- 
ply the number of perches, customar^ measure, by the 
squareV^eet in a square perch, custonidry measure ; di- 
vide the 'product by the square feet in a square perch, 
alatute-measure, and the quotient will he the answer in 
square perches. 

JVMt 1. It ii Mitcely neccfurj to rrmark that ilte length of any peecb muU 
tljpftied by uiteir wUI give tfie number of square feetf In a aquare perch of the 
•mee raea»«re ; hence we have iS & X IS .5 * the eiatute perch } 

ItiX the Oevnnthlre and 8 »mer«etiililre perrhi Ifi X i8<-3a4, the 

Cornaralt p* rch , :i x «• *“ the Lancaihlre perch , and 94 X 2 * ■ »7®» the 
Cheahirraiid StaffarOahiTe ptrcii. 

a. When It is intended 10 And the area of an cttaie in riiv*omary measere 
iHvly.il U gf^neratly ihoujsht moii CMiivenlent to take the dimcnhiuiiv by a 
chain propeily adapted t«ir ih.tl inirp*^*!.*. The Dtvomiiire and Si»tneraet 
chain, i» 60 feet the (;uiti'> all chain. 79 fi'Ct . llic |.aiua«hire ihain, *4 feri |« 
and the Cheehiiv and StaS«id>hire <}iuin. it u6 icet in leii.^th. Each of thcae 
chains it divided into lOO rquai iuikt, in the tame manner at/m* tiatilte 
chain} (ontequenily, ilie Custom vry measure 1* found by the lame liulva 
aia the auittie-ineMauie. 1 

$, It may alfi be obarrecd, that 4640a<)uarc make one tt\iute acre; 
4000 make one Ocvontliire or Somertftahtre acre ; fryAO make one Comvrail 
acrei 78IO qiakc ntie Lancathit^ acret and iomo square yatds make one 
acre of the citstomary mixture ol Cheshire and Stailordshire. (SeeiteJui^ot^s 
Pmru il.iil. and VJ,} 

EXAMPLES. 

1 . In eSa. Sr. ZOp. sut«te, how man^ acre*, &c. 
^ftomai^ neasure.^of 1.5 |p|a to a perch ? 



* /•i S5 a. Sb. SOb. 

4 


lOS 

40 



4100 

872^85 ass 16.5 X 16.5 
20500 ' 

8200 

8200 

28700 


4,0 


15 X 15 =1 225)1116225.00(4^,1 

JgQ 4)i2rT 

2025 31/i> Or. ip. Am. 


1372 

1350 


225 

225 


2. In 51«. Or. !;». customarj measure, of 15 feet to a 
perch, how many acres, &c. statate>measuic? 

% RtdeJP. 3U. Or. Ip. 

4 

124 

40 

4961 

225 

24805 

9922 

4.0 

872.25)1 1 10225.00(410,0 
108900 4^103 go 

*7225 25a.iKaOp.Jm. 


00 


m 



Iffi * lAHS-SOSTSTIxa. . (mstiu.) 

• 

I; Reduce SSa* Sc «titule* to eostoiDAiy met- 
«m»of 16 feet to a per^ Jns, 47c Sr, SCp. 

4 In 47a. Sr. SOp. caetomary measure, at 18 mt 
to a perdij how many acre^ 6cc. statote-meaiure? 

^fia. 56a, Sr, S6p» 

PROBLEM XIL 

survey and phn Estates or LorMips. 

Varioas methods are adopted by different surveyors, 
in taking the dimensions of Hsti^ or Lordships ; I 
6^1, however, describe only four which 1 conceive to 
be the moat accurate and practical. 

METHOD I. 

Having made yourself acquainted with the form of 
the estate, either by actual examination, or by the as- 
nltanoe of a previous plan, select two suitable places, 
at the greatest convenient distance frqm each otner, as 
grand stations ; and measure a principal base, or what 
is genially called a main-line,'' from one to the 
other, noting every hedge, brook, or other remarkable 
object, as you cross or pass it ; taking offsets likewise 
to the bends or corners of the hedges that are near you. 

Next, fix upon some other suitable place, towards 
the outside of the esUte, as a third ^and station ; to 
which, from each extremity of the diagonal or main- 
line, or from two convenient points in it, lines must 
also be run. 

These three lines being laid down, will form one 
large triangle ; and in a similar manner, if necessary, 
on the other side of the diagonal or main-line, a second ’ 
triangle may be formed. <* 

. The survey must then be completed by mrming 
smaller triangles, on the sides of the former ; aiSl mea- 
suring such lines as will enable you to obtain the fences 
of ea& incloBure, and prove the whole of your work. 

Nte 1. The method of measuring esutea by diri- 
ding them into triangles, is particularly deacribed in 
my Surveying; and illustrated with several rough 
and finUbed rim, and an engraved field-book* 
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It 18 also exemplified in this Work Plate L| whtdi 
is a rou^ plan of an Estate exhibiting the chain-lines 
« and stations used in taking the survey. The field- 
notes are not given, as they would have occupied too 
many pages of copper-plate ; it may, however, be ob- 
served that the method of entering the notes, sketch- 
ing the fences, &c. is precisely the same as in the field- 
book belonging to Plate III.; and the directions of all 
the lines may be easily ascertained from the following 
particulars. 


The firsttir main-line leads from -f- 1 to + 8 ; the 
second line from + ^ + 10 i third from + 

10 to -I- 1 ; which three lines form the first large 
triangle. 

The fourth line extends from 2 to 4- 15 ; and the 
fifth from + IS^to -f- 8 ; which two lines and part of 
the main-line form the second large triangle. ^ 

The sixth line leads from 4- 9 to -f- 1 1 ; the seventh 
from 4- 20 to -f 6 ; the eighth from + 7 to + 22 ; the 
ninth ftom + 21 to + 4; the tenth from + 24to 4-13; 
and die eleventh Q*om 4- 12 to 4- 23 ; which complete 
the survey of the iirst triangle. 

The twelfth line extends from 4~ 5 to -f- 17 ; the 
thirteenth from 4-25 to the main-line, southward of 4-3 ; 
the fourteenth from -f- 1 to + 14 ; the fifteenth from 
*4- 14 to -f- 26; the sixteenth from + 27 to 4- l6; the 
seventeenth from 4- 18 to 4- 28; and the eighteenth 
from 4^ 28 to 4- 19 ; which finish the whole survey. 

2 . The content of the Estate may be found in the 
following manner : Measure the lines upon the Plan, 
and take the necessary offsets, by a scale of 8 chains 
to an inch ; and enter the dimensions in a field-bo<;rit. 
From the dimensions thus obtained, draw a Plan by a 
M 2 
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iog to.|%ite JII«; and if you should nothavea slial^ 
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{ oomTltg^a complete. Lisd^Surve^ 
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, METHOD II. 

i 

lleasure a roain-Une as nearly to one of the oilt- 
boiindarjes of the estate^ as the curves in the hedges 
win permit; noting the crossings of fences, and taking 
oflTi^ as before directed. 


At a convenient cBttance, measure another main4tnc 
paMlel or nearly parallel to the first line, jbo that a 
nupber of fences running in that direction may be ob- 
tained; and from any two stations in the first line 
m^sure lines to any station in the second main-line, 
foming a triangle ; so will a sution in the second 
minn-line become determined or fixed. 


From the first main-line to the second, or from the 
se^nd to the first, measure lines in order to obtain i|^l 
those fences which run in tliat direction. The remain- 
deir of the fenceif of the inclosures contained between 
the first and second main-lines being obtained Jsy run- 
ning lines in the most convenient manner ; you will 
liaVe com|deted the dimensions of a portion of the 
estate, which may then be laid down. 


^'Parallel or neaisly* parallel to the second main-line, 
arid at a propist cyjfifmce from it, measure a third ; and 
proceed witn the internal lines as betbre, and you will 
obtain the dimensions of another portion of the estate, 
wttich may alsp be lakl down ; and thus go forward 
u|itfi y<p iSnisa the survey. " 


Nokk U This mefhod is illustrated by Plate If., 
V hich displays the ^ain-lines and stations used in 
ti kptfi (he survey. * 

The first main-line leads from + 1 (<> + the 
fl icond line from + + 7 ; and the third line^ or 

I )c0nd main-line fipp + 7 to + 16. The fourthline 
I ttends from 1 6 to + 1 ; the fifth, or tie-line from 
^ t6 to + 2 ; the sixth from + 2 to -f 14 ; the sel^m 
^ MS 
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from 17 to + 18 j the eighth from + 1^, through + 
18, to + 3 ; the ninth from + 4 to + 10 ; and the 
tenth line leads from + 8 to -f ; thus all the fences 
between the first and second maln-lineh arc obtained. 

The eleventh line, or the third main-line leads from 
+ 19 to + 29; atid the directions in which all the rest 
of the lines were run, may be easily ascertained hy in- 
specting the plan. 

2. The content of this 1 state mav he found in the 
game manner as directed in Note 2, iMcthod 1. 


MtTHOIl III. ‘ 

An estate of four sides may fn ejiu ntlv he cruneni- 
ently surveyed as follows: Measuie lour line- m 
soch a manner that or insets mav he taken 

to the four out-houndanes of the estate; and tie 
the first and fourth lines loirelher by ;t diayontl or tie- 
line msisured from one to the othei, at the distance of 
five, six, or more chains from the angular point, accord- 
ing to the extent of the «urvey , thus yon u ill be ena- 
bled to lay down the fust tour lines, and also the out- 
boundaries of tiie e^statc. 

Next proceed to obtain the internal fences, hy mea- 
suring lines in the most convenient manner , some of 
which must be iiin from the first to the thud, or fiom 
the second to the fourth hne, or in some other more 
proper direction, so that thc*y may become proof**, and 
fast-lines, into winch other lines may be run with pro- 
priety. 

In thus proceeding, it is evident that a great deal 
will alw'ays depend upon the dexterity and ingenuity 
of the surveyor ; as no directions can he given that will 
suit every particular case to be met wiiii in practice. 

Vote.-*Thii method is illustrated in niy Surveying, by Plate VI 1. j aaii also 
In Ihu Work, by Plate ill., which is a Hough Plan of an Estate In the 
Towiksbipof Farnley, lo the paush of Leeds. 
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METHOD IV: 

The method which I here intend to describe is a 
compound of all the mctluxU of surveying vrith the 
chain ; for a» there are never two estates to be met with 
which are cvacilv alike, sometimes one method claims 
the preference, and so netimes another ; but a skilful 
surveyor uill alw.ivs adopt that by which he can take 
his dinienMon<; and proofs with the greatest accuracy 
by the fewest lines. 

If an estate be in the form of an irregular polygon 
of five or moic ‘•ide^, and the fences very crooked, 
such an estale irthv generally be mo^t easily surveyed 
by dividing it into triangle',, a-s in Plate I. ; but if many 
ot the lencc'j of the (idKtent mclosures run a coiiMder. 
able way in the same direction, and the fields in gene- 
ral be piotty lUMt trapeziums, it is commonly more 
eligible to proceed as directed in Method II. 

Sometimes an estate vanes so much in its &ha|>e that 
all the method’, htdbie de^ciil)ed may be u>ed with pro- 
priety and advantage ; and it frequently happens that 
an iiigennms iui\eyor adopts tuethods, iti particular 
ca^e^, eiuncly new to hnnselt ; care, however, must 
alua\b be taken ig iiTake one line de[}end upon another, 
til rung ho.iit the whole of the survey, so that when you 
come to lay it ^iwn, you may find no lines wiiosa 
pOditunis aie uncletei mined. 

Sou, inr lilt. (iietluiJ o( nicakunng Hilly brouitd, H-e my Land-Surveying, 
Sixih Ediiioii, )>a),€ 174. 


m/sc/:ll iXEors instructions. 

1 . lx rau^iii^; A Itiic, \(ui inii'^t be extremely carefiii to keep 

the {Kiles m a dirvCt line uitli vach othi^r ; which you may ac- 
curately efIcTt In alwiiva hj\wiL% at least, two l>ehiiulyou, and 
if your M^hi iic obstiu^icd by jou mut,t cut down the in- 

tervening parts. 

2. In measuring your main, or any other chain-line, put down 
f rations at every place to which you apprehend it muy be he* 
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cessar^ to run line^, in order to complete the survey ; and if it hap- 
pen that you put down* more than are wanted, it will be imma- 
terial. At each station you must put down a small stai^e, called a 
** station-stake,” with the number of the station u|X)n it; and 
also cut a mark in the p^ound, which may lie easily done by having 
a small B|iade ufxin the bottom of the oATbit-sitatf. 

3. In measuting your internal Imts, it will give wni the 
least trouble to run them from one station to nnother, if )ou 
can make it convenient ; if not, vou ninst run them from, and 
continue them to some chain-line, and mea«*nre the distance 
upon that hue, to the nearest station The place where von run 
upon, or cross a chain-liiu, may lie easily n*‘Certained by setting up 
IHiU*!* at lvi*> of the neaiest st'itioiis m that line; and the crosH- 
ing will be at the place where) on are in u direct bne with the<*e 
poles. 

4. The angle which the fYr*<t line makes with the meridian line 
must he taken W'uh a conifKivs ; and m doing this, un allowance 
must be made for the vatmiton of (he mtdlc^ which is idsmi 
dj^grees westerl) . 


5, In order to plan a large Svirvey, priuTdc a sheet of dmw- 

ing-papv, ut a pro|H'r size for use ; and truce witli a {kmiciI, a 
meridian^ or north and sciuth line, in such a |k>siiioii that vour 
hrst station ma) be in some convenient jKunl in this line. 1 hen, 
from your first sUiioii, dravv}inir firni or main-line, inuking its 
pru|X.r angle with the ineri<hai), which you may then take out with 
Indian rubber. Further direcuons dpjK.‘ur to lie unm tessary ; us 
any person who is accpiainted woth the 'methods of down 

triangles, tr<i|M.zuims, and tra|K*zujds, will (ind no dift.Luity in 
planning an estate. 

6. the most ex|K'ditious method of laying down crooked fences, 
is by means of an uHnet-scalc, which must be used with the 
ploUing-stale in the following manner; Lay one edge of the 
plotting-scale close b\ the Itase-line, and bring the end of the 
ofTset-scale in contact with the edge of the pUntmg-sta|o, so that 
the edges of the 'w.ules mav form u riglu-ungle ; then b) the edge 

lOl the offVet-scale, prick fjft*. in its projier siuiation, the first olNtt, 
with a pencil finely ;M>inted. Keep the plolting-scale firm, and 
slide the ofiset-scnle to the place of the next perfiendicuiar, which 
prick off as before; and thus [irocced until all the offsets are 
finished. 


7. lb order to find the area of an estate, practical surveyors 
generally straighten the crooked fences of each field, as directed 
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in ProblcMn IL, and then divide the ficld.s into trapesiums and 
triangle^, anti take such dimensions^ b) the scdle. as are neceasary 

. to find the area of eath field. They then collect, all the areas into 
one sum ; afterward liiul the are«i of the ^^!)o!e .siirve}, a« if it were 
n single held ; and if it be equal or nearly equal to the sum of the 
separate arcus, jireviously lound, they justly infer that their survey 
IS correct. 

H. Those who do not approve of finding the area by the me- 
ihcKl of cMsiinir, may irake use of the o/I'-cts taken in the survey, 
where convtnient, and if more b^ wanted, the} may be mea- 
sured by the stale , for in inidMinng a ihunbiT of small jiarts by 
It, some wiil probaM} be taken a little loo large, and olhertv a little 
t(K) small, so that, in the end, (be\ wiU ncurlv connlerbaiuncc each 
other. 

9 I'mctical Mirvevors gcncrallv laydown llieir lines by a '^cfile 
of !• ch.nns to nn inch, wlien lluir surety s 'mc verv K*rge , and in 
coiiqiuting the contci'fs, thc\ nuMMire the ha e'> and diagonals by 
the s,nne scale, but the jKrjx'ndu nl.irs by a ^c,lk• oi 2 chains to an 
inch , (OM'-tipicnth , tlie piodiict ol the hisc and perpendicular of 
a iriangk, will be iis .ir^a. T*> treat sm.ill surveys, m a similar 
in.imui, h} a sctik oli2 v.hains and of 1 chaui to aa inch, must, of 
course, Ik very correct. 

10. Kivers, large brooks, public roeds, and common sewers, 
should not be includid in the area, h'u ( niv deliniaicd U()on 
the plan ; rind marshc'*, bogs, IrmiIk, rocks, 6.t. sliould also l)e 
represented or spctiiicd, and their nieasnieineiils, si.|>arately 
returned 

11. Sometimes thc^ content of each held is entered within the 
field itsell , sometimes the fulds arc numbered, tind ilic’r area* set 
down, one all< r nniither, in sonic coiiven enl pait oi the plan ; and 
•ometuiies the} are cnteied in a book of paiiicnlars. 

• 12. When joii wish to tran>fer a rough plan to a fresh sheet 

of iMipcr* oi to a skin of ixirchnu nt oi \ellinn, in onlei to make 
a finished plan, proceed thus. Take a shett of w nin!g-pj|H.T 
of ^e same si/e as the rough plan, and inh one side of a witl\ 
black lead powder; tlicn lav it upon the ^hett which you in- 
tend for voiir new plan, with the bkitk side dt'.uiward; ufwn 
both lay the rough plan; and upon the whole plaie weights or 
books, to keep them irom moving. Next, iim vour tracer 
gently over /fll the boumlaiies upon the rough plan, >.o that the 
black lead iindor them, mav be transferred to the frcsli sheet. 
he|)anito the papers uinl irate the lines tluih tiansferred vrith 
a fine iien and Indian ink , us conimon ink ought never tu be 
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used in phmning. Yon must then proceed to enter such nAxnet, 
rcTOATkiit or explanations^ as may he judged neces^^ry; draw- 
ing* by the pen, the representauotis of hedgeSj bushes* trees, 
woods, hills, gates, stiles, bridges, roads, the bases of buildings, 
&c. in their projier places; running a single dotted Ime for a 
fuoi-path, a double one for a camagc-road, &.C. Huers lirooks, 
lakes, Slc, should be shaded with crooki^d or naved linea, 
bold at the edges, and fainter towards the middle. Hills may 
also be represented by crooked lines, liold about the middle of the 
hill, but fainter touanis the top and liottom; and the bases of 
buildings must be shaded by straight, diagonal lines. Roads should 
be shaded with a bnuMiuvh colour, laid on with a cameUtuir )>encil ; 
and fields in a variety of forms, with a fine pen and Indian ink. 
In some convenient part of the Plan, you may write, m conspicuous 
chameters, the title of the Estate, ornamented with a cumpartmeiit. 
In another vacancy introduce the Scale by which the plan has been 
laid down ; and also a nieridian*hne, with tHh compass or ftower* 
de-luoe (X}inting north. 


The whole may then be bordered with black lines at a convenient 
distance from each other ; and the space between them sluided b> a 
hiur peual, with Indian ink. 


13. /. plan w'eli finished with Indian ink, as directed above, has 
a very ^icgant apiwanince, and is coiiMdcrcd liy mobt ))crsuns to 
excel those done in colours ; but tlie work is ver) tedious, and 
reqiures much time to do it well, in consequence of w Inch most 
surveyors preler finishing their plans vdih colours. Some, how- 
ever, not only emliellihb them w’Uh Indian ink, but also wash the 
dillkrctu belds with vaiious shades of colouring. 


14 In colouringa plan, meadow and pasture ground should be 
washed with a transparent green, the (wsture rather lighter than 
the meadow*; arable land with a mixture of red*and yellow, or of 
red, brown, and yellow, of various shades, so that too many fields 
may not apficar exactly alike ; and some surveyors lisc both light 
blue and lake, in colouring plans. 


M All excellent green, of various shades, may be made by mixing 
light blue and gamboge. 


Rivers, brooks, lakes, Ac. should be coloured with Prussian 
blue mixed with a little Indian ink. The hedges must be done 
w'lth a strong shade, which should be softened off towards the 
middle with a lighter one. If the quick w'ood hedges be 
not done with a pen and Indian ink, they may be represented 
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by ninninfi; Ptron(f, narrow aliades, of various colours, round the 
boundaries o^the different fields. 


15. Reeves’s and Newman^ watercolours are entitled to re- 
commendation. They must be prepared for use in the follow- 
ing manner ; Dip one end of the cake in clear water, and rub 
a little of it upon a clean, earthen plate ; then mix it with water, 
by your hair jxrncil, until you have brought it to any consistency 
you please: Indian ink must be prepared for use in the tame 
manner. 


16. When parchment is used in planning, it must first he rubbed 
with clean flannel dipped in the best Farn whiting. This opera- 
tion clears its surface from grease, and makes the pen slide more 
freely. 

17- The learner will fully comprehend what has been said on 
the suliject of emticlli^hing plans, by exaniinmg a welUfinisbed, 
coloured map. 

18. The method of transferring plans by means of a sheet of 
)>aper, rub!>cd with bldck lead, will do very well for small surveys ; 
but w hen the survey h large, it is necessary, not only to yaiisfer 
the original plan, but also to reduce it to a srnaller scale, ifi order 
that the liniNbed plan may be of a convenient size. This may be 
effected in iliflereiit ways ; as by squares, by profxirtional compasses, 
&C.; but till ino^t expeditious and accurate niethixl, i.s by an in- 
strument culled a Pentagra|)h. 


Those who desire U’lmanc themselves acquainted vMih the me- 
th<Kl of using this instruineiil, are referred to iny Lund-Sur^ eying, 
hixth Kdition ; also to Adam's Geometrical and Graphical Essays, 
in which valuable work they will likewise find the description and 
use of the Plane-Table, Theodolite, Spirit-Level, and every other 
Mathematical\pstrument. 

4 

iVols.— Till BUu til mV fnllowHig Luate, Plate 111., was found from a Plan 
laid dqpn by a tcalcof 2 clmiii* to an inch. The crooked hnees were iiraight* 
enedai directed in Problem 11., and the diagonals measured by the scale 
used In planning t bat the perpendiculars by a scale of i chain to an inch. 

The diagonals, perpendlculari, &c. are contained in the following Book 
of Castings, ^ 
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SECTION II. 


MISCELLANEOUS QUESTIONS 

COXCERKIVO 

, Superficial Mensuration. 


1. Thc length of a floor is 85 feet, and its breadth. 

^$4 feet ; what is the area of three such floors^ deduct- , 
ing for two well-holes^ one of which measures 10 feet , 
6 inches by 4 r|et 3 inches, and the other 8 feet 9 
inches by 8 feet (i inches ? /ins. 24441 /ee/. 

2. From a mahogany plank l6 inches in brJIadih, 6 

square feet are to be sawn off ; at what distance from 
the end must the line be struek? Jfts. 4} /eet. 

8. What must be the length of a cord which will 
strike the circumibrence of a circular plantation that 
shall contain just hn acre and a half of ground ? 

» Ans, 48.072 yards. 

4. A gentlemn has ordered a rectangular court-yard 
to be paved, which measures 45 feet 9 inches in front, 
and 32 ft^t 6 inches broad. A foot-path 5 feet 6 in- 
^ ches m bi'^adth, leading , to front door of his house, 

' ia to w laiderith PortlaiitCStorie, at 3s. 4d. per square 
foei, and the re?t with Purbeck-stone, at 9s. 3d. per 
square iik>t ; what will be the expense of the whole ? 

. Atis. £ 176 . I9s, 

5! The annual rent of a triangular field is £43. 1 5s. ; 
its base measures 25, and perpendicular 14 chains; 
what is it kt for per acre ? Ans. £ 2 . 10#. ' 

6. The transverie diameter of the ellipse in Grosve- 
nor-square measures 840 links, and the conjugate 6l2, • 
within the wall; the wall is 14 inches thick; what^ 

11 ‘ 
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quantity of ground tioes it enclose, and how much doe« 
it occupy ? Ans. The wall encloses 4o. Or. 6p,fand occum 
pics 1760.531 square feet. 

7. The area of a right-angled triangle is 60, and the 
hypothenuse 17; required the two legs. Ans, \5andB, 

8. Two sides of an obtuse-angled triangle are 5 and 
10 chains ; what must l>e the length of the third side, 
that the triangle may contain just 2 acres of ground ? 

Ans. 8.06225 or 13.60147 chains. 

9. Two travellers, A and B, departed from an inn, 

at the hour of eight in the morning ; A proceeded north- 
west, at the rate of 6 miles an hour, and H north-east, 
at the rate of 8 miles an hour ; how far were they dis- 
tant from each other, at twelve o'clock of the same 
day } Ans, 40 miks. 

10. Two boys amusing themselves at a game called 

shatch-apple, in a room 13 feet high,6nd that by stand- 
ing 12 feet from each other, the apple, which is sus- 
pended from the ceiling by a string, and in a right line 
between them, when put in motion, just touches each 
of their mouths. Required the area of the sector de- 
scribed by the string and apple ; the perpendicular 
height of each boy's mouth, from the ground, being 5 
feet. Ans. 64.35726 feet. 

] 1. What is the area of an isosceles triangle inscribed 
in a circle whose diameter is 24 ; the angle included 
by the equal sides of the triangle being 30 degrees.^ 

Ans. 134.3538. 

12. A maltster has a kiln that is 18 feet square ; but 
he intends to pull it down, and build a n.w or«e, that 
may dry three times as much at once as the oliJ one ; 
what must be its length, if its breadth be 24 feet? 

Ans. 40} feet. 

13. The side AB of a triangular field is 40, BC 30, 
and CA 25 chains ; required the sides of a triangle 
parted off by a division-fence made parallel to AB, 
and proceeding from a point in CA, at the distance of 
9 chains from the angle A. 

Ans. 16, 19.2^ and 25.6 chuns. 



(sE(T10>f tl.) IV SCPBRFfCIES. 18fi 

1 4. A field tn the form of a ri^)t-angle<l triangle is 
to be di\«ided between two pertjons, by a fence made 
troiu tlie right angle meeting the hypothenuse perpen- 
iliciilaily, at the distance of 880 links from one end ; 
reqiiiied the area of each person’s share, the length of 
the ilivi*»ion-teiice being (ifiO links. 

Ans, 2o. 3r. and la. 2r. ^ A/a 

In. It is required to part fiotn a triangular neld 
s^lioHe thiee sides measure 1200, 1000, and 800 hnk^ 
rcspeciively, 1 acie, 2 toikIs, and l6 perche-*, by a hue 
{larallel to the longest side. 

A ns , . The sides of the remaining triangle arc 927, 
772 J, arid 6l8 links respectively. 

1(). The perambulator, or surveying wheel, is so 
contrived, as to turn just twice in the length of a pole, 
or l6^ feet ; what is its diameter? Arts. 2 626 feet, 

1 7- Required the side of an equilateral triangle whose 
area is just two acres. Ans, 6.79^>17 chains. 

1 8, The sides of a triangle are 20, 80, and 40 respec- 
tively ; what is the area of iis inscribed circle? • 

Ans. 130.8999- 

19 In an isosceles triangle, two circles are inscribed 
touching each other, and the sides of the triangle; the 
diameters of the circles are 9 and 25 ; required the 
sides ol the triangle. 

Anl 44.27083, 44.27083, and 41.66666, 

20, The base of a field, in the form of a trapezoid, is 30, 
and the two perpendiculars are 28 and 1 6 chums respec- 
tively ; it*^^s required to divide it equally between two 
{>erionV by fence parallel to the perpendiculars. 

Am> Thi division-fence is 22.8035 chains^ and it dt- 
vtdes the base into two parts, whose lengths are 1 7*0087, 
and 12.9913 chains resjKctivcly. 

21«'*A field in the form of an equilateral triangle, 
contains juM half an acre ; what must be the length 
of a tether, ^xed at one of its angles, and to a horse's 
nose, to enable him to graze exactly half of it? 

Ans. 48.072 yards. 

22. The diameter of a ciiculdr estate is 25 chains ; 

N 2 
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what is the length of the chord which divides it into two 
segments whose areas are to each other as to I ? ^ 

Anx. chains* 

23. In turning a one-horse ch.ni'^e within a ring of a 
certain diameter, it was ohKerved that the outer wheel 
n^e three turns wiiiU* the inner wheel nnule two. 

w'heels were ofccjunl height ; and Mipposing them 
h\ed at the •statutable distance ot 5 feet asunder on the 
axle-tree; what was the circumference of the track 
described by each w heel ^ 

Anx. The Itn^th of the track descuhed htj the oula 
wheel is and that described by the inner 

wheel 6^*832 feet. 

24 If the frustriim of a cone whose diameters are 8 
and 12 feet respectively, be made to revolve w'lth its 
slant side upon a horizontal plane, until it returns to 
its first position ; what will be the area of the space 
passed over by the slant side, the lengtli of which is 10 
feet? • Ans* \ 010.8 feet, 

25. *'Being desirous of finding the height of a steeple, 
I placed a looking-glass at the distance of 100 ieet 
from its base, on the horizontal plane, and walking 
backward 5 feet, I saw the top of the steeple appear in 
the centre of the glass ; required the steeple's height, 
my e\e being 5 feet () inches from ;he ground. 

- Ans. 110/eeL 

26. Three men bought a grinding-stone of 50 inches 
diameter, each paying ^ part of the expense ; what 
part of the diameter must each person grird down for 
his share ^ Ans, The Jirsl must grind dopifi 9-1752, the 
second 11.9573, and the third 28.8675 inches, 

27- Wanting to know the height of the cathedral at 
York, 1 measuied the length of its shadow, and found 
it to be 200 feet. At the same time, a staff 5 feet long, 
cast a shadow of 4 feet ; required hence the height of 
that elegant and magnificent structure, ^Ans. 250Jeet, 

28. At Matlock, near the Peak, in Derbyshire, where 
there are many surprising curiosities of nature, is a 
rock by the side of the river Derwent, rising perpen* 
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dicuUrly to a wonderful heiirht^ wi)ich« bein^i inaccet^ 
sible, 1 eiuieavoured to measure in the following man- 
ner ; At the distance of 340 feet from the bottom of the 
rock, I fixed a staff, 8 feet in length, perpendicularly 
to the horizontal plane ; and at a convenient distance 
from this, I fixed another, 3 feet long, so that by look- 
ing over both their tops. I could just see the summit 
of the rock. The distance between the staves I found 
to be 4 feet fi inches. From the«e data I determined 
the perpendicular altitude of the rock ; and you are 
requested to repeat the process. 

Ans, The height of the rock is 128.592.0 ymds, 

29. There are two columns in the ruins of Persepolis, 
left standing upright ; one of which is 64 feet above the 
horizontal plane, and the other 50. Between ther>e, 
in a right line, stands a small statue, the head of which 
is 97 f^<^t fiom the summit of the higher, and 86 feet 
from the top of the lower column, whose base is ju<^ 
76 feet from the ctntre of the figure*s base; required 
hence the distance between the tops of the two co- 
lumns. Ans, 157*0.3687 j€et, 

30. A gentleman a garden had, 

Five score feet long and fom score broad; 

A walk of equal width half round 
He made, tha^took up half the ground : 

Ye skilful ift geometry, 

I'ell us hovf wide the walk must be. 

Ans. 25.96876/ee/. 

Nofe 1. Perifpoln, mrnlioUtd In the «Qili que^lion, wa* the ancient cipi- 
taiofthe Ptr^an empire. Hue lointrnse and ruinwiuil civ> »ai taken iiy 
Alexamltr tin Oh at, aboul 100 year# belorc ihe Christian xra, who at the 
Jnstiiraii<\ of the diiiraveil touriesan 7 hate, ordered it to be sti on fire lit 
TnagniAi.eiV rums .ft about ao milt* N. b. of schiras, the present capital of 
Persia. \ 

«. The SOth question was Arst propoaed In the l.aiiiet* Diary for Ihe year 
1704 The piHir> IS not very elegant » but the quesnon i* more original in • 
Its prcidttt form than it would be in prose. 
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(FART IT.) 


’part IV. 

MENSURATION OF SOLIDS, 

THE 

DESCBIPTION AND ISK OF THE CARPKNTER's RULE^ 
TIMREH MEASURE, 

And Miscellaneous Quesltons concemtnif Solids. 


SECTION I. 

MENSURATION OF SOLIDS 


DKFlSITtOSS. 

1. A SOLID is a figure which generally consists ot 
three dimensions ; viz. length, b|^eadth, and thickness 

2 The meamrement of a solid ift called its solidity, 
capacity, or content. 

.1. The conlents of solids are estimated by a cube, 
whose side is one inch, one foot, one yard, &c. ; hence 
the solidity of a body is said to be so many cubic inches, 
feet, yards, &c. as are contained in that body. , 

4. A cube is a solid having six equal square sides. 



5, A parallelopipedon is a solid having six rectangu- 
lar sides, every opposite two of which are equal and 
parallel. 
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b\ A prism is a solid whose ends are two equal, paral- 
lel, and similar plane d^ures , and its sides rectangles. 

It is called a Irtau^ular pn.sm when its ends are 
triangles ; a square pnsm, when its ends are squares , 
a i>eniagonal prism^ when its enda are pentagons, &c. 



7. A cylinder is a solid conceived to l>e described by 
the revolution of’ a right-angled parallelogram about 
one of its sides, winch lemaiiH fixed, and is called the 
axis of the cy limicr , or it is a solid whose ends are 
parallel circles, and its sides right lines. 



8. A pyramid is a solid the base of which is any plane 
figure whatever, and its sides are triangles, meeting in 
a point, called the ver/eo- of the pyramid. 
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9* A mie is a solid conceived to be described by the 
revolution of a right-angled triangle about one of it& 
legs, which remains fixed, and is called the axis of the 
cone ; or it is a pyramid of an infinite number of side^, 
having a circle for its base. 


T 



^ 10. The frtttinm of a pyramid or cone is that part 
which remains, when the top is cut ofl'by a plane parallel 
to the base. The part cut off the top iV called a segment. 

11. wedge is a solid whose base a rectangle, its 
two ends plane triangles, and its tv\o o|)|)o^iie sides 
terminate in an edge. 

12. A prismoid is a solid whose bases or ends arc 
two right-angled parallelograms, Beipg parallel but not 
similar to each other , and its sides four plane trapezoids 



13. A sphere or globe is a solid conceived to be form- 
ed by the rotation of a senii-circle about us diameter, 
which remains fixed, and is calletl the axis or diameter 
of the sphere ; or it is a solid bounded by one con- 
tinued convex surface, every part of which is equally 
distant from a point within, called the centre. 
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1 1* The se"went of a 'iphere is any part of it cut off 
l>V a plane. If the plane pas.s thiouj;)i the centre, 
It will diviiic the hpiiere into t>\(j equal parti* called 
ht'vnxphn es 

l,i. The rowr of a sphere a part intercepted l)e- 
iween two parallel planes ; and if these planes be 
ecjually diat.tnt from the centre, it is called tJie mtddU 
zone qt the sphere, 

1(). A cinular spindle is a solid conceived to be 
formed by tile re volution of a circulai segment alxiut 
Its chord, which lemaiiis fixed. 



17. A ctflindncal ring is a round solid, or a cylinder 
bent into a ring. 

18. A regular ln^lifh a solid contained under a cer- 
tain numbtr of binnlar ami eijual plane figures, 

19- The faces of the solid aie the plane figures under 
which It is contained ; and the linear sides or edges, 
are the sides of the plane faces. 

W, The greatest number of regular bodies which 
• can I,e forineil is five; viz. 1st, the lehaedron, or 
regular- pyrftnnd, which has lour tiiangular faces; 
i?iid, the hejraedrou, or cube, which has six square 
faces; 3id, the oc/orr/ro^/, wdiich has eight triangular, 
faces; 4«th, the dodecaedi on, which has twelve pentago- 
nal faces; and 5th, the icosaedion, which has twenly 
triangular faces. 

i 

Jtfote.— If the following flgurrt be matle of pasteboard, and thelincaeot half 
through, to that tlit |iuria tuny In turntd up and glued lugither, they will 
repreaent the flve regular bodu *• , naiiui^, figure I the letraidroii, figures the , 
hexaedron, figure 3 the uctacdruii, figuic 4 the dudccaedron, tod Afiurt & the 
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. PROBLEM I. 

To find the solidity of a cube. 

RULE. 

Multiply the side of the cube by itself, and that pro- 
duct a^jrain by the side; and the last product wdl l>e 
the solidity required. 

Sotr I. TSi fiirfate ni t iitSe may be found by nuiii|ilving the aqiiare o' 
lit tide b\ tix 

« The »idt Ml a rubr he found by extracting ihrr ube nnit of itnaohoiu 

S 1 hr bf«i melb"d ot going bo\ * a coniptlriil kiiowU’<lt'( of tlir iMtf* r> nt 
Probltnis in lUemurvltoa of SoUdt^ U to have tb^ hKorit torntiU ol woimI 1 bu 
w.!l be lound vi rv «d\AiilagertU» , at the learner may U taught 1*4*111 
lArarf and tbt prnclice at (lu tame tiint 

example*«. 

1. The side AB or BC of the cube ABCDEFOU 
5 feet 6 inches , wluit is its solidity > 



Am. 166 Jl. 4. in. 6 pa. 
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By Logarithms* 

The l(^ of 5.5 IS O.74OG627 

M (flit pi i} hy (he index of (he power .*5 

7V/r product is the lo^. of 106.375, the ans. ... 2.2210881 
2- W hat is the solidity of a cube, wliose side mea- 
sures 3 feet (j inches? 

/Jcrc 3 feet () inches = 3.5 ; and =r 3 5 X 3 5 x 
3 5 = I2.2o X 3 5 =: 42.873 ./er/ = 42.//. 10 m. 6 pa. 
( or ()" MTonds J the solidity teqniied. 

3. IF the side of a cubical piece of timber measures 

2 leet 0 inches; what is Us solid content? 

Joins'. 20 //. 9 in. pa. 

4. What is the solidity of a cubical stone, who'^e side 
nuMsiircs 2 feet 10 inches ^ Ans. 22 ft. 8 in. 11" 4'". 

) W h.it did the inside of a cubical bin, that holiU 
exactly 5 Winche?tei bushels, cost paintnyir, at I \d. 
}>er ^(juaie foot ^ Ans. 2.v. 

PllOBLKM ir. 

To fmd'ihi solidity of a painlleloptpcdon. 

liVLh. 

Mulliph the length by tlic bieadth. and that pio- 
duct ti c d< j)ih CM* altitude, and it w'ill give tile 
solidiu rc(jiined. 

^ntt I 111 t* o* a r>dra)U mul> iply the ppri- 

n( iis ( li. and iltv |iroiiiu I \Mii Ih theM'ie^, 

ulwtiH II (H'd ivk u Jnn< ,\r ,1 «fi t nd. Hiid Uic vuui wdl bf 1 lie whole Mirlace 
t, '1 iu <«ir .o < s ol hU iiuuUr (‘oluli an to t a« b i»lhc r .is the Miudroof lliur 
liS.i‘ lt(i< a< diiio n >iO(is I bik (s t VI tint ftoui Ibtortm I6, I‘dit I 
3 It liu’ I OKU it( (»t H p.ir deitopipcdon )k dtv idid by tin pruduc t of any two 
of d>iiiiMiMorn», tbw 4U0IUIU will be tiu oiiur dimension 

EX\MPLFS. 

1. What iteie fiohdity of the paiallelopipedon ABC 
DLFtill. >shlPe length AB is 12 feet <) inclies, breailtli 
B(' 8 leet 6 inclu^, and depth or altitude AE (i leet 

3 inches? 


n e. 
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By Decimals.^ 

By Duodecimals. 

/Vfi. 

Ftri. In. 

12.75 

12 9 

8 5 

8 6 

6375 

102 0 

10200 

6 4 6" 

108.375 

108 4 6 

()25 

6 3 0 

541875 

650 " 3 0 

216750 

27 1 1 6"' 

650250 

(>77 4 1 () Ans 

677-34375 

— 

12 


4.12.500 


12 


1.50000 


12 



t) 00000 Ans. Ct77 .fi- t ««• 1" 0”'’ 


IJy Logarithms. 

Thcloa-of l.lO.ijlOJ 

-I-l H.r) ts 0 HU 

()V.i5 is 0 Tf^'i^SOO 

Their sum is the lo". oj^ (>77-31'37«'>> ihv ans. 2.8,‘i08CK)l 

2. The len^jlh of a piece of limber is 2t6'5 feet, (be 

breadth 2.82 *eet, and the depth l.,'5h' feet ; hat is its 
solidity ? , Aus. 1 08.44028 /re/. 

3. In a quarry near Balbec, is a stone whose len^lli 

is 70 feet, its breadth 14 feet, and its depth 14 feet :> 
inches ; what is its solidity? Ans, 14128/?. 4 in. 

4. The lengtii of a cellar is 25 feet, its breadth 15 

fe(jt, and its depth 7 feet ; what did it cost digging, at 
S\d, per solid yard?*^‘*'v Ans. ill. 10^. 4^^. 

5. A brick-kiln measures 2? feet 6 inches in length, 
18 feet 4 inches in breadth, and 10 feet 9 inches in 
height ; how many bricks, each 10 inches long, 5 inches 
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broad, and 3 inches thick, will it* contain at once, ad- 
mitting ahem to be close piled ? Ans. 62436. 

6. A parallelupipedon measures 18 feet in length, 
12 feet in breadth, and 8 feet 6 inches in depth ; what 
did it cost painting, at per square yardr 

Ans, £4. 10|d- 


PROBLEM in. 


To find the solidity of a prism* 


RL’LE. 

Multiply tile area of ilie ba^^e by the perpendicular 
btMi'ht of the prism, and the product will be the solidity. 

I If lilt lutatjf tiK m iiKlief>, Ito liy tlie height in 

I'utMv, th( |iiM(iii«i iiuiJtt lit ititiiUti li\ i7^>i. III <ir<t< r ti* (ibtairi the content 
M t ithir iftt. Iiiit whni tltf> an i nl till h.i«t iii indite, i» multiplied by the 
l.i .filii 111 r, Uu pi'tihict tiiviiUti l»v I 44 , will gi\t tin Kiln in feci, 

I IK fiirl.iCt til a prism iiiu> tu Inuixi iitiK> MnltipK tin art a of one kide 
l>v lilt tiiiinbi r of ^l<l(^, to ifK prniliu t adit tu it e t lit art a of the bft&e, and 
lilt Mil III wi I lie tilt «iiila<t rt.tpiir<d Or, u ttie « irtumfeiciuc of a prism be 
iiuiliiplied b\ lU i( iiglU, tilt ptodmt wilt Ih tfie kio M ie oi all tlieiides, to 
tt liK h add lu K < III! .ii« a ot i(> l> i»( , aiKi (be Klin « ill hr the w hrde nurfare 
** I be hUiuiul oI a pn*m ma> lu louiin b> ii’kidi'ig tne solidity oy (hearea 
of (111 bUAl 

4 I In. ana ot the ba«>e nia\ be found by Problem* 1 1 and 1*2, Part 1 1 
EXAMPLES. 

1. Required the solidity of the triangular prism 
ABCDLF, wliosi^ length AB is 14 feet 8 inches, and 
c aeh of the cijual ^des of the base ADE, 6 feet 4 inches. 


F 



Here 14//. 8 in, = 176 inchesy and 6/i. 4 in. = 76 • 
inches; then hy Prob, 12, Pari 1 1, y we have .4330127 X 
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76® =: .4S.S0127 X ^’^775 = 2. *>01. OS 13 552, the area of 
ihe base ADI- 

Or, by Prob. 5, Part J I., tic have ^ ~ 

22S 

= 114, hnij' ihe sum of the suits ; and lit* -- 7<> 

i 

= 3S = each rematudet : tvhencc 1 tx '>S x *>S x ‘>S 
zz\/ ()25')I08 = 250l,0S I fv/ of the base as he- 
^ , ^'lOi osi.m* X iT.O 4ion)() :;iM {') 

fore; (hen V z=- ~ 

172S • 17*: S 

2.) t-.73.07() feel =. HM- /(. S tn. 10 /m. the iolidil'/ re- 
tjuirtd, 

2. Tilt* porpenOicnIar .ihitiide of a stoiu* pillai is s 

feet 9 inclu^s^ aiul tlu* of Us siju.iit* liasc* 2 fciU J 

indites ; uiitU is its •*ultifity ^ 

.7/1 V. H* ft. 0 in, 0' />./ 

3. Tilt* len/^tli of a stpiaic* hcafti of' tunlx^r is u t*t 

() iiiclits, aiui us cnvinnference or ^irl 5 feet ; ^^hu is 
Its solufity ^ Ans, oO ft \) rn, IJ pa 

1*. 7'ho side of a petUaironal stone measures 10 in- 
ches, and Us length () feet 4 inches ; u hat is its soli- 
dity ? Ans. 11 15124/<e/. 

5. A hexagonal prism nuMSure*'2 feet 6 inches across 
the centre of Its end, from corner t"> Corner, and 25 
feet 3 inches in length , what is its solidity ^ 

Arts, 102 502225 feet 

6. In the walls of llalbec is a **10111* in the foim of 

a s<]uare prism, whose length measures 6 > feet* and 
Its breadth and depth each 12 feet; what is its solid 
con tent ? A ns. 907 2 Ject. 

7- The gallery of an assembly-room is supported by 
16 octagonal prisms of wood, each of which measures 4 
feet 8 inches in circumference, and 12 feet in height ; 
requited the solidity of the whole, and what they cost 
painting at 9d. per square yard ? ' 

Ans» Tftc sdLidily of ike I6 prisms is 315.45723()8 
/ee/, and they cost £3, 14s. 3d. painting. 
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NtUe, lUlbec mcntioufd la the tixili 4 )uf«itnn, i» a toirn of 8) ria, lUuated 
about 37 miles noith of DamsteuK. Itiremainlof aiiiiqiiiiv display, accord- 
me to the i>|it judpexJjllie boldest pUn that evt r Wits .mem pied. 

Till' iiiliAbiisiits of A«ia 1 oii«ider **ob>moti at its fnunder i and tlie nobleness 
of lilt' iirthiiKiuie, till beauty i*l tb« oriiam* iiis, and tiie stupiMtdnus execu- 
tion of lilt wliiili, set in to fix lU loiiiidation to a period before the ChriitUM 
a ra , (lui, iii all pi oltabilii y, the Jt as knew litile of the (rrecian sijile «if 
ouildirg and ornuinintintt tii the limr ot hulomon 


PllOHLKM IV. 

To find the tolidtiy of a cylinder. 

it’LF,. 

Miikiplynhe area of the base by the perpendicular 
.iliitudi* oJ the cylinder, and ihc product will be the 
>oluliiy. 

V' I n *b< ( ir« luti^ fi tu »' tif a < > lodi r be itm'li pin (I bv tis lieiehl, tin 
pii <t(i i\>iPi(tln Mitiv « \ Htii ( I i III wliii li .old i>Mi t t’iL in .1 ri| thetj,ii.i, 

n 1 1 'll iMmi w I'l In* tin » loU >.ur I it i I f in r>lmdt r 

i! I In <i"iliiili fit a t\li<idir iu.i\ '»« IijUiuI •> dnidinp .lie *t»lidi > *iv 

I ‘i Ml I III tile ln^t • 

i 1 I .ifi 4 oi (la tjf 4 C) It idcr m iv bi loumi b\ Proiikiii I s, Fart 1 1 » 
RNWlCLE-s. 

1 Refpiircd the siolidity of the cylinder ABCD, the 
di.inieier of the base .\B of which is 2.7h‘ feet, and the 
tdlilude HC feet. 


D C 



llwe 2.76^ X .7854 = 2.7b‘ X 2.76 x .7854 = 7.6176* 
X 7854 = 5.,98i286’304, i/ie area of ihc base; and 
,■> <j8‘.^S()504 X 4.58 zz 9.7 M\ 5X^7232 feet, ihc Mdtty 
required. 

2. The aftitude of a cylindrical stone column is 8 
feet 3 inches, and its circumference 5 feet 6‘ inches ; 
what IS its solidity } Ans, 19*86018 Jeet* 


o3 
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S,^ The circumference of a cylindrical piece of lim- 
ber is fi feet 8 inches, and its length fret ; xvhat is 
Its solid content ? Ans. 8 t.SS ")8:> fed 

4. 7'he diameter of a rolling-stone is 18 7 inches, 
and its length 4 feet 9 inche« ; required its solidity. 

A ns. feet, 

5. Tlie diameter of a well is feet 9 incfie**, and its 

depth 4.*i feet , vliat did it cost sinking nt 7v. ‘w/ per 
culiic yanP Ans, U). \:is r>\d 

() I'he greater diameter of a hollow non i oiler is 
1 foot 9 inches, tlic tlnikness the metal ] inch, and 
the length of the roller .0 feet ; now snpposjrg a cuhic 
foot of cMst ir(»n to «ei^h 4()J- poundi a\ oirdupoiN , 
what did the r<*ller co^t at lf)\ 9f/ per hnndjcd weight, 
and how many times will iL turn round in roliing 
acres of land - . 

Ans. The rUlci cast \'\! l.\ (>'c/. and // ivdl turn round 
79-3. l()9^h times in loHifie: .*> aius of land. 


VMOniA'M V. - 

To ^find the no/ifiitf/ of a jnirantif!, 

HUL!.. 

Multiply the area cif the base ht I of the perpendi- 
cular height, and the product wilt he the .soluiit\. 

jVo/f I TUf ‘mtUm ol ft p> t mini thw^ >T»ilf ,U 

mt-irr of UiP ibe U n, tb «>l On* m*'* . or •>» uu lu i b«, aio< b ib *b< 

duel will bf 'lit siiTt.ut tb* SiiJe'i !•> wbji b .iijil ibt 4ria i/l tlu b.i<i , «tni| 
Oi^ ftuni Aitlbi Oh wbnb oitifid 

*1. 7 tie jM rpMi'iu iil.ir luMub « I a iiM rmnl ^>r n»iu i«. a line itrawn Irut^ ii,r 
vt ri< X iH Ok* inubMi orr<in(» f>f Uojiiyit' . and On* it-m n uin i\ On <lii- 
tdnee bftwff n ib mi'bib *»f onr sirf* oT iIh Krt*.! ai'il On m rli x 

Intirrltrto finit Oio fkbini ti« lulit of «> p\iiiini<t (mm tin (m r> > ndiLubir 
lu tpbt, or I Ik* perpi luiii ular Ik ikI> 1 Ir im OiesUm Ih ipli* , it will I c ik m hSrtrv 
to find OiediA'aiKt belwtn Oi< vt Hire nf Oie ba*<f* and Ok lUKtdb ol oik* o( 
lU sidt s, «hu h in IN lu doiu* by On* follownuj HuU* MnlMiilv On. uiirnhor 
an»wi?niig ir> tin poU aonal (late, in Oi* ibml <<»lontn «il Ok i.mb ot |»oIn- 
ftofis ProU. 10 , Pit! 11 , bv Ok «u1l ol Oil ba;e , .iiici Ou iir(K!*j«.t will lu* Ok* 
iiOrtOf e n quin d 

♦ If ilireft Him* Oie 'loJiditv of a pvrnmid be dividu) by Ok* area of Ou 
bafO, Ok* quoticiit will lu Ok pcrpt'iKUi ulnr alnurlc 

b. The ar«tt ot Itie bait* ol a pyiamtd may be found by PrubUms 1 1 and n, 
Pan n. 

EXAMPLES* 

i. Kequired the solidity of the hexagonal pyramid AH 
CD£* each side of its base being 3 feet 9 niches, and 
it^ perpendicular altitude EF 15 feet 9 inches. 
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/>’(/ Piiili. l‘.J. Vail JI., /lai'r X .'<.7."'“ = 

1 4 = '>(). .V]/> 440.5 //if (uva of the 

/>tnr , aiiiLui 1 X --- = x 

.s 

.5 ‘J.5 — l‘H SI feet, the sofidih/ Jvquircd. 

J I'ho iUrve of a inanjjular pvi.unul are (), 7, 
and S iW*t, and ju*rpendicnlar altitude 18 feet ; ^iiat 

is Its soliduy > Aha, 1 2 1 4)y8J)7ay(’t'/. 

:J. 4*ht‘ aUitufle of a square pyramid is 1,5 feet [) iii- 
ehes, and the side of its base 2 feet 6 inches ; ^eqllIred 
Its solidiu. An,\, 82 //. 9 in* [) fui. 

V '1 lie spue of a church is a re^jular hexagonal p\- 
i.miul, whose pci pendicular hei^lit measures 1«8 fett^ 
the side ot its 10 feet, the perpendicular heii^ht 

of the cavity or 4ioTlo\v part 42 feet, and its side at the 
base 8 feet; ho'if man} cubic feet of stone are contain- 
ed III the spire ^ A?t,s. lS29 04o()14S feet. 

,5. The slant heijjrlit of a repfular, ]>enia«T(>nal, stone 
pMamid, measures 18 feet (i inches, and the side of its 
liase^l feet , what W’as lU Avliole ex pence ; (>.v. i)d* bein^ 
paid for each cubic foot, and 6^d. jier S juare foot, for 
polishing the sides ? Am* jL’oJ. j'jd* 


PROBLEM VI. 

7^0 find the ftoluUty of the frustum of a pyramid* 
GENERAL RULE. 

To the areas of tlie tw'o ends of the frustum add the 
square root of their product ; and this sum being miiL * 
iiplied by ^ of the perpendicular height, will give the 
solldi^}^ 
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UKNSUKATION 


(part IV.) 


fiaHt 1,«-Ttua nile>wUl rIm gtv« ih^ of the fruniim of a right 

lonr, and likfwi»e ilmt of ii*^ titiRiiim of an eiii|>tica) lonct genetally caUcd 
a Cyiintlroui t*tob. 4, Part VI 1 1 Gaufinig J 

4. To And the (Mrrptndit uUi aliiiud* id ihc* iriiatiitn of « pyranWd To the 
ar«‘«»u>ltte two eitun aUd iiti \q«t«itT r«H>i of t^icir produrt, laiadiviaori tlirti. 
divide tlirer time* the •oimiiv i>r 1 uiiii lit, bv UtiR divisor, and the quotiPiii 
will hi the altitude requind — Ihu rule wni bold good, wtiAiever inuy t>« the 
itirm ol the tniti of the fruRtum. 


RULE II. 

// t/if endg bp regular fwlggons. 

Acid together the stjunie of* a <i»(ie of each end, and 
the product of thoNe sule> ; multiply the sum l)> 1 of 
the height, and this jnoduct by the tabular aica be- 
longing to the polygon, (l^roh. 12, Part II.) and the 
Ja^t product will be the ^olidlt^^ 

Sott The furface of the Irmuim of a |»\r»inKi may he found tlxiii Moi' 
tiply lidif the sum of the permit iei5 ol lit two ends, hv ilir sbirit height and 
the pri duct will bt* the surl.oi of tUc «id< t , to wbuh atfd the dreus ut the 
ends, and the sum will be the who>e ptoduct ot the (rustutn. 

EXAMPLES. 

L What is the solidity of the fiiittum ABCDEF, <»f 
a square pyramid; the snlc AH of ^he greater end 
lieing 5 feet, the sitlc 1)E of the le^s end 2 leel, and 
the perpendicular height GH 12 feet? 

E 



h 


B\f the General Rule. 

^Here 5 x 5 = Q5, the area oj the gr eater en d ;^td 2 
X 2 = 4, the area oJ the less ; also, ^25 x 4 = 100 

= 10, the square rout of their product ; then 2^ + 4 + 1 0 
x 4 = S9x4=i 156 Jiet, the solidity required. 

By Rule IL 


Here 5* +2* + 5 x 2 = 25 + 4 + 10 =. 39 ; 
thenM x 4 x I » 1 BG/eet, the solidity as b^e. , 
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2. ICach side of the greater end of a piece of squared 
timber \h 28 inches, each side of th#]ess end 14 inches, 
and its length 18 feet 9 inches; how many solid feet 
‘ does it contain ? Ans. 59-54861 1/ee/. 

.S. The length of a piece of timber is 17 f<eet 3 inches, 
anti its ends arc similar rectangles ; the length of the 
greater lienig 86, and its breadth 20 inches; the 
length of the less 18, and its breaSih 10 inches, how 
many solid iect are contained in the frustum ? 

A ns» 50. 3 1 25 fed. 

4. What is the solidity of an octagoiinl stone fiillar ; 

each side of ilie greater end being 12 inches, each side 
of tile less end 8 inches, and the perpendicular altitude 
() feel > Ans. 80.58008 /ecL 

5. I'lie rotif of a portico is supported I)y four regular, 
hexagonal, marble pillars, whoat* perpendicular alti- 
tuile i> 15 feet, the side of the greater end 8 inches, 
and the side of the le>s end 5 inches; what did they 
to'^t at 4/. 10^. per solid foot ? Ans. i’ 209 . J)'* 

() 'J'iie perpencjieular altitude of a square chimney, 
in Leeds, is 120 feet J) inches, the side ot its base 10 
feet 9 inches, and the sule of its top 5 feet 9 Inches. 
The cavity or liollow pait is a square pri^m, whose side 
IS 2 feet 6 inches ; how many solul feet are contained 
in the chimney, and what is the area of its four sides ^ 

Ans, The salidUif oMhc chimnctj is 771 •‘>•121 875 cubic 
fed, and the arm of the four .suies is 8985.()05941 Aquare 
feet. *• 

PROBLEM VIL 

To find the solidity of a cone. 

RULE. 

MuyUly the area of the ba«e by the perpendicular 
lieightfand J of the product will be the solidity. 

Mote I. The altllude of an obtioue cone, or one whose axis does not make 
a right angle with the pinne of a base, may l>e found by deniiitiiig a perpen- 
dicular Irom the vertex of the cone, ifpoii the plane. 

«. Kthe circuinrcrence of the base of a cone he muinplicri by half its slant 
height, the produa arill be the convex sgr(HCe( to whith add the area of the 
base, and the sum will be the whole lurlace of the cone. 

s. The solidity of every cone is equal to one-third of the solidity of its cir. 
cuiTiKnbing cylinder. ' 
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MBNSOKATIOM ' (rABT IV.) 

♦, Alt C]|r*)ifidert* pj^nunida, and cntie*, of ihe lame altiiudr, arc lo 

cacn othtrasilirirbatcai conM<)nefiily» prlacnat ryllnder*, pyramid*, and 
<?w»« Of count Iwtca, ora to fach «ih«r at their attiindea* 

», The periicndicttlar alUtttdr «f a cowe nay he found by dividing three 
time* the tolklity by ihe area ut the baae. 

d. The area of the bate of a cone may be found by Problem l*. Part If. 


EXAMPLES. 

1. Required the lolicHty of the cone ABC ; the dia- 
meter AB of the base bein^ 12 feet, and the perpen- 
dicular altitude DC 1 8 feet 6 inches. 


c 



Mere ,7854 X 12« = .7854 x 144 = 11.^0976, the 

, , , 118.(>97(> X 18.5 20J)2.3()5f)* 

area qf ihe base ; and = 

3 i 3 

=r 697.4352 ftet, the solidity reqnireiL 

i 

2. The diameter of the base of a conical piece of 
timber is 5 feet 6 inches, and the len^rth of its slant 
side 25 feet 9 inches ; what is its solidity ? . 

Ans, 202.75954 feet, 

«3. The circumference of ihe base of a conical stone 
is J 2 feet 6 inches, and its perpendicular al|itude 8 
leet 9 inches ; what is its solidity ? 

Ans. s6Jl6GS^7feei. 

4. What will be tlie expence of tooling or dressing 
a conical ^pire, at per square foot ; tKe circumfe- 
rence of the Imm being 30, and the slant height 45 feet ? 

Ans. JiiS* 5s. 7^d. 
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PROBLEM VIIL 

To find the eolidUy of thefruetum qf a cone. 

RULE L 

To the product of the diameters of the two ends, add 
the sum of their squares; then tliisJlQm (leing multi* 
plied by the height, at^ again by *S6l8, (one*tbird of 
.7854,) will give the solidity. 

RULE II. 

Divide the difference of the cubes of the diameters 
of the two enris, by the diff'ereiice of the diameters ; 
then this quotient being rouhiplieil by ,7854, and the 
product by ^ of the height, will give the solidity. 

Yoff I. The solidity of the fiustufn of a cone may also be found by fhe 
geHtrmi rw/e, given in Pr>Meni 6 

9. The ttirfare of the friittum of h rone may be found thus; Multiply half 
the Slim of the perimeter* ol the two ends, by the slitoi height:, ftnd the pro* 
iiiirt will W the convex suilare i to which add the areas oi trends, and tbe 
sum will ht the whole surfuce of ttic Irtistiiin. 9 

3. To And the perpend ifulHr ahttudrot ihe frustum of a conet To ilie pro* 
duct of the dumic-tvis ol the two en a add the sum ol iheti M|otfreB. and 
multirilv this rtsult by .4<IIS lor a divisor, ihen» divide (the solidity of the 
frustum by this divisor, and the quoiteiit will be the perpendicular altitude. 

EXAMFLSb. 

1. What is the soHiliiy of the frustum ABCD of a 
cone; the diameter -/fb of the greater end being 7 
feci, the diameter C!i) of the end 5 feet, and llie 
pel pendicular altitude EF 8 feet 3 inche;.? 



» By Rnk L 

//ere 775'+ 7* + =s 35 + 49 + 25 109; aadf 

109 X 8.25 N .2618 =5 899^5 ^ *26l8 == 285,42365 
feet, the eoUdity tequired* 




wutmmmoit 






?^-i2‘^iri^’^^.^.x*'i8ii*-x-W5 s^ tog x \m* 

X 'jlid^ »5.6(iiihcX7$ SS 995-42365 J(e/. the edklUif 

>i ' ' ' “ t 

dianfc^ of a piece of timber is S2 
te^ O inches, ;tlie leas l^fbot S indtee, ami the length 
M f^t p iociidl ; what Is its soTiility ? 

• ‘ ^ , , M . ^ Ansif 5,73351 feel. 

5. The circumference of a piece of round timber is 
65 inches at ttie greater end, 35 inches at tlic less end, 
and iu length S3 ieet Q |pc^.; what is its solid con- 
tent? ' v<»#. 48.027773 yee/. 


4>* The pediment in die ffmit of the CDOit*hoiise, in 
Leeds, lAsupported by four stone columns, whose 
pefina^u^rpliit^ k 22 feet 9 inches, the ciiameter 
«tlil|6lkaiilim^'^^ and at tlia top 2 feet 

t indias ; mqaiasid seiidtqp ? i 

Ay j > Am.4MASSii37fm!t. 

^ ’ slabt height bfthe Adnef or cbiinney of a pot- 

kiinia 45 feat, jth^ di^infei^ae^ 4t the bottom 113 
feet.®,m^boa^ andaistlit^t^ 31 3 inches; required 

its cbthreic 


6*. The top diaroetOT of a Itme-kiln is 15 ifeet 10 
indies, the bottom diafneie?'*# feet 8 inches, and the 

Ucidap^aieplli 9^ inches ; hw many 

^,,of once ;/4lon^ five 

- n buahel i^ ^ 

. HW 'n 1156,30693 im/iels. 

7* The shaft of Poin|^’a pillar is a single stone of 
granite whose pnpeiimcu)^ altitude i^ pO feet, the 
diameter at the base 9 fi^ot, |^d at the top 7 feet 6 
inches ; required its, solidity 


Aits- 482 i 3195 /cd. 
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**^ ^■•ofc • b«M»l of panfh oooo ib* toorflT^HoiiAw***.*^*?*^®** 

<«« me t'iP' «*g«>>y to 

IB IHHUIW M ohM t\moiIlj««I BOTIHBeS* WW *'!2!l*hL*®lf’**“"' 

Uate coitcludlr<l tltui k coultf not b« m ltttor»ed 

Strabo DhHiorikSicvltii h^i jl Vhc aSlE?;.?***^.!-*****^**^ 

n-me until^li^^lf^n'iti e*. mo^! * Pll'ar did not rereife that 


PROBLEM IX. 

To find the t(didHjf of a euneut or wedge. 

RULE. 

’I** ’T"*?*’ *•“ •»««* “Id ‘h* lewh of 

iid^hT’ die sum bjrthe breMith d thfSge^ 

Mnd this product by the perpendicular heiirht of th^ 
wedge ; and J of the last product will be the soliditv 

N0t0 I. The •orface of. «.d.e. . - .. ®«*»uuy. 


KJCAMPLES. 
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«».S?i + U=5« + .5 = 67 : 

o 

== 67 X 3 X 28 5628 cubic inchej^ ike solidity required. 

3. Required the solidity of a wedge, the lengm and 
breadth of the base being 82 and 35 inches, the length 
of the edge 1 1 5 inches, and the perpendicular height 
8 feet Ans. 90.41666 feel. 

3. What is the solidity of a wedge, the length and 
breadth of whose base is 5 feet 9 inches and 3 feet 6 
inches, the length of the edge 4 feet 3 inches, and the 
perpendicular height 9 feet ? Ans. 8?.6875 feet. 


PROBLEM X. 

To find the solidity of a prisniotd. 

RULE. 

To the sum of the areas of the two ends add four times 
the area of a section parallel to and equally distant 
from both endsf^ multiply this sum by the perpendi- 
cular he*ight, and J of the product will be the solidity. 

UoU 1. The length of the middle eeitinn is equal lo half the Mini of th«* 
lengthi of the imu ends, and iit breadth is equal to half the lum ol ifieir 
bread th». 

4 ThcMirfatc of « pnamoid may he obtained by adding the area* of its 
four Bide* and iwoenda into one sum 

3. Sb the ends of a pritmoid arc recangtei. their areas may be round hy 
Problem 8, Part II. . 

4 To find the perfiendicular height of a pnBmr*nl . To the aum of the areas 
of the two ends add four iimea the area of the middle seition« for a divisor i 
then, divide *\x nates the conttnt by iiiis dtvtsor» aiM Uieoiioiieni will be the 
perpend icuUr altitude This Rule will hold good for cyliodroids* whatever 
may he the form of ibeir ends; and also for alt frustums and solids whose 
liarallel sections are similar figures 

BEHAHK. 

The last Buie, and the similar Rules given in the preceding ProbUms, will 
be fbimd useful wiicn the content or capacity of a solid, and all the horiB«>n<« 
lal dimensions aie given, to And the perpendicular altitude. This is often 
the case In givina orders for the making of cisterns, couches, tuns, vats, tubs, 
and other vessels of various descriptions. (Se 9 Oa«gr<isg, Pari FIStJ 

* SCHOLIUM. 

The Rule given in this Problem for a pnsmotd, is very clearly 
demdnstrated in Simpson’s Fluxions, page 178, first edition ; and 
also in a similar manner at page 302, of Holliday's Fluxions. 

There is likewise a very elegant demonstration ^given in Pro- 
positton 111., Section I., Part IV., of Dr. Hutton’s Mensuration, 
tbivA edition, in which it is shewn, to he true for all frustums 
whatever, and for all solids whose parallel sections are similar 
figures ; and Mr. Fletcher, in the second edition of hig Universal 
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MeaBurer^ Part 111., pa^e 51, and Mr. in hi* Gauging, page 
175« third edition, ^ay that it is nrarlif true ior any other iRoiKf, 
M huiever may be its furin. 


EXAMPLE*. 

1. What is the solidity ol the prismoici ABCDEFGH, 
the length AB of the greater end being 18, and its 
breadth BC 8 inches ; tlie length EF of the less end 1^, 
and Its Ijreadth FG 6 inches ; and tlie perpendicular 
height PE 18 inches? 



line 18x8 + 12x6 = 14*4 + 72 = 2l6, the sum 
of the arc(n vf the two ends. 

Ig + ]o 

JUo, ^ =r 1*- — 15^ the length oj the middle 

2 2 

section ; and ^ ^ - 7, tlu* breadth y/ the mid^ 

die section ; then f5x7x4 = 105 X 4 = 420,, /oar times 

' ] g 

the area oJ the middle section ; whence 216 + 420 X -g- 
= 656 X 5 = I 9 O 8 cubk iwc/iea, the solidity required. 


* 2. How many solid feet of timber are contained in a 

beam whose ends are rectangles ; the length and breadth 
of the greater being 52 and 20 inches ; the length and 
breadth of the less I 6 and 8 inches; and the perpendi- 
cular lengtii 25 feet ? dns. 6H feet. 

5. The perpendicular altitude of a stone pillar is 8 
feet 6 inches ; the length and breadth of the greater 
end are 26\nd I 6 ' inches ; and the length and breadth 
of the less end 18 and 10 inches ; required the solidity 
of the stone. Ans, 17*11 8055 feet. 

p 2 
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4. The len/i^th and breadth of a fish-pond at the top, 

are 132 and 64 yards ; the length and breadth at the 
bottom 1 16 and 48 yards ; and the perpendicular depth 
12 feet 9 inches ; vhat did it cost digging, at ()Jd. per 
cubic yard ? Am, £832, 1 Is, fid. 

5, hat 18 the capacity of a coal- waggon, the inside 

dimensions of which arc as follow : at the top, the length 
is 80}, and breadth 56 inches ; at the liottom, the length 
Is 4*1 and the bieadth 32 inches; and the perpendi- 
cular depth 47 inches ? Am, 129814 cfdjic ittcfies. 

Nofr Coali air friqucn*!} rsirird from pit* in pntmioldal waggnn*, hatiog 
tiMii cast non whi'clt, whicli run upon a rail-way. 

They are pn vented fiom leavinii tlie rutl*wa> bv a uanicnUr f onainu tma 
o| the wlu el* j the iniirr edge of the nm of eath wluel iKing niude to projeri 
('odU are ronve>eti, m w«ggon* uftheatiovr drMnptioii, Irom tin pit* lu tfi* 
Tuiniiv Newcastle, to the riser T>iiet from ibo*e near Siimliiland, to tlie 
liver Wear . and from Middleton < oiliery, to ihetnwn (»f l.etd» 

In the last queaitoii are given the ciiine»*i 0 nt r>r a Lted* ( oal waggon, whirii 
o lifers hut hiiU from tlin*L of other tdacet 
Instead of rail*, the waggon -road twtwcen Middleton aud lerd*, i* made 
with hars of cast-iron, and the waggons are drawn by a machine whicii 
move* along the road before them by the force of steam. This maihine w«s 
invented bv Mr. Bleitktnsop, of Middleton, and is called “ BienKinsnp** 
Cdtent Steam Cainaee ” It is considered to In* one oi the most curious 
piece* of uiri hanism, ihst ever appeared in England, or peihsps in ilic world 
It moves at the rate ot about three miles and a halt in an hour . and is ca- 
pable of drawing SO waggons at once, upon level ground, which arc computed 
lu aetgh io> tons 

PROBLEM XI. 


To find the solidity of a sphere or globe, 

RULE. 

Multiply the cube of the diam^ler by .5236, or the 
cube of the circumference by .016887, and the pro- 
duct will be the solidity. 

N'ole I. The convex surface ol a sphere may be found by multiplying the 
< ircumfercnce by the diameter. Or, multiply the square of the diameter bv 
3 14 IS and the product will be the convex surface. 

*t. Ihc solidity of a sphere is equal to iwo-tlnrds of ihc solid ly of its rit- 
ciimscribinz cylinder. * 

3 The surface of a sphere IS equal to 4 limes the area of a circle of the 
same diameier a* the sphere , or to the area of a circle whme diameter is dou- 
ble that of ihcspltcrc , or to the convex surface of the circumscribing cylinder 

^ EXAMPLES. 

1. What 18 the solidity of a globe whose diameter 
A B is 25 inches ^ -w 
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Here 25« X .59S6 =k g5 X 25 X.25 x .52S6 c* 6e5 
X 25 X .5256 rr 15625 X .5256 =: 8181.25 cudic inches, 
the solidUy required^ 

2. What is flie solidity of a spherical stone whose 
circumference measures 5 feet 6 inches? 

Ant. 2. 80957 /ce/. 

3. If the circumference of a cannoti-!)all be 18.6 in- 
ches; what is its solidity? Arts 108.66j|41 inches. 

4. The diameter of the moon is 2180 miles ; what is 
her solidity in cubic miles ? 

Ans. 542 4() 1 7475.2 miles, 

5 . TIte diameter of the earth in 7957 j miles ; what 
is its solidity in cubic miles, and its convex surface ni 
square miles ? 

Ans. The solidity is 263858149120 cubic miles, and the 
cwwej surjace is 1 989442S6 square miles. 


.PROBLEM XII. 


To find the solidity qf a segment of a tjfhert. 

RULE I. 

To three times the square of the radius of the seg- 
ment's base, add square of its height ; and this 
sum multiplied by; the height, and the product again 
by .5236, will give the solidity. 

RULE 11. 

From fhree times the diameter of the sphere sub- 
tract twice the height of the segment ; multiply the 
remainder by tlie square of the iieight, and that pro- 
duct by .52361 for the solidity. 

Sole I. Wie surface of the M^gment of a .plirre may tie fttund tbni . Mulii. 
ply the cirruiuffrencc uf lUt whole sphere bv the height uf the segment, and 
the product will be the coiivi x surface { to winch udU the urea of the bate, 
and ilie sum will be the wliide surla^. 

The area of a spiicnrai tnaB|le, or the eplicncal surface included by the 
ans of three great circlet of tlie tphere, iiiteratciing each other, may be 
louiid by the lollowing rule: 

At two rt|htaif|Tet, nr ISO Sfgreet, 

Are to the area hfafice' circle of the tph^re , 

So It the excets of tha thl^atltltsiUkOtre two right anglci. 

To the araaofi^a lylaiigie. 
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KXAMPLfiS. 

I, The radius An of the base of the segment ABC 
9 inches, and the height Cn 7 inches ; Vnat is the so- 
lidity of the segment? 

r 



By Rule /., wc have 9* X 3 + 7® = 81 x 3 + 49 = 
243 + ^9 = 292 ; and 292 X 7 X .5236 = 204^4 x 
.5236 = 1070.2384 itwhes, Ihc eolidiiy required. 

• 2. If the diameter of a sphere l>e S feet 6 inches ; 
'U’hat is the sfilidity of a segment whose height is 
1 foot 3 inche> > * Ans. 6.545/rf/. 

3. What IS the solidity of a spherical segment whose 

height is 24.8 inches, and the radius of its base 30 .i) 
inches ? Ans. 25.730951 Jeef. 

4. Required the solidity and convex surface of each 
of the frigid zones, whose height is 330 0075 milcn, 
and the diameter of the earth 7957t miles. 

Ans. The Aoltddy is 1323679753.4398 cubic 
and the convex surjacc is 8250209.7425 square miles. 

PROBLEM XIIL 

To find the i^ohdUy 0 / the frustum or zone oj a sphere 

RULE. 

To the sum of the squares of the radii of the two 
ends, add j of the square of their distance, or the 
height ot the zone ; and this 819 ED being multiplied by 
the said height, and the product again by 1.5708, will 
give the solidity. 

JVo/f Tlieconirc*»urfaeeor« iwnf miy foonH bjr ni(ttii|*lying ihc cir- 
cuinteuncL of tUe v holt t| b rc ti> iliC litiglil of Ihe St>iic. 
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a/MPua. 

1, Reauired the aoliditjr of the zone ASCD; the 
greater oiameter AB being 28, the lets diameter CD 
20, and the height 15 inches. 



1 5^ 325 

Here U** + 10 « + = 196 + 100 

-f 75 = 371 ; aud 371 X 15 x 1.5708 z=j565x 1.5708 
= 8741.502 inches y (he solidity required, 

2. What is the solidity oF a zone whose greater dia- 
meter is 9 feet «S inches, less diameter 6 feet 9 inches, 
and height 5 fedt 6 inches? ^Ins. 370 32^25 feet, 

3. Required the solidity and convex surface of the 
torrid zone, the top and bottom diameters of which are 
eacti 7ii97-7S5 miles, its height 3173.14565 miles, and 
the circumference of the earth 25000 miles ? 

sdns. The hdtdtly yt 149455316338.40698 cubw miles, 
and the convex surface ts 79528641.25 square mUes* 

PROBLEM XIV. 

, To find the solidity of a circular spindle. 

RULE. 

Find the area of the revolving segment ACBEAt 
winch multiply hy halt the central distance OE. Sub- 
tract the product from ^ of tiie cube of A£, half the 
length of the spindle ; and muluply the remainder by 
12.5664, upd the product will be tlie solidity. 

Sote 1. The nirfece of • circular ipindle may be fuund hv the followriitg 
ruit. Mutii|ilv tite Iciigih AB ot the •piii(iie by the rwhua OC ok ihe revulv- 
hi(( arc ACB, Multiply ulio tiie Ungiii ol the aaiUurc b> liiv centfti dltUiKc 
Ot, or dltiante bciwiin iheccnircor the epiudle and the emtre of the re* 
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voivlog tre« Stibmct ihr lattrr pmdiict from iht formrr , and the remainder 
btlnp multiplied by 6.3f)S'i, Vill gite the turfbcc required. 

t. The convex turfare of Aoy tie;tment or zone of a circular spindle, eul off 
perpendicularly to the chord of the revolving ere, may lound In the tame 
manner, iialitp the length of the mild, and the part of the arc which dv- 
Mtrlbca It, httlead of the length of the whole vplndle and whole arc. 


EXAMPLES. 

1. Requjfrd the solidity of the circular spindle AH 
CD, whose length AB is SO, and middle diameter CD 
16 inches. 


c 






r 


15* *^2^ 

By Bvle^yFrohA^,rartIL,we1iave ~~ -j. 8 = " ‘ 

o 8 

4-8 s 28.125 -|- 8 = 36.125) Ike diamefer CF ; and 8 

X I -r- (36.125 - -^^=5.3334-r 36.125 - 6.50 

= 5.3333 -i- 29 565 = .180.39 ; f/ien 1 + I80I9 x 30 
= 1.18039 X 30 z:. 35Alll)ihe length of the rei^olvtng 
arc ACB ; and by Rule L Proh. 1(>, tve hove 3.J.41 17 x 
18.0625 = 0.39 62.38, half of which is 319 H 11 9, the area 
of the sector AOBC. 

Again, CO - CK =r 18.0625- 8 = 10 0625 = OE . 
and OE X AE = 10 0625 X 15 = 150.9375, the area 
the h tangle AO B ; then 3 1 9.« H 9 - 1 50.9575=1 68.87 1-4, 
the area oj the revolving segment ACB. 

/J53 100625 

Sow, by the Rule, we have — 1 68.8744vX — ~ ) 

O am 

X 12.5664 = - 168.8744 X 5.03125) x 12.5664 
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= (1125 ~ 849.6493) X 12.56fi4 = 275.3507 X 
12.5664 = 3460.16703648 inches, the solidity required. 

2. What IS the solidity and superficial content ot a 
circular spindle, whose length is 96, and middle dia- 
meter 72 inches ? 

. C Solidity 1 38.5 1 595 feet. 
\SuperJicics ftti 

PROBLEM XV. 

To find the sotidity of the middle frustum or tone of a 
• circular spindle. 

RULE. 

From the square of half the length of the whole 
spindle, take of the square of half the length of the 
frustum ; and multiply the remainder by the said half 
length of the frustum. Multiply the revolving arek 
which generates tjie frustum, by the central distance, 
and subtract this product from the former . then the 
remainder being multiplied by 6.28.'?2, will give the 
solidity required. 


EXAMPLES. 

1. What is the soliiility of the frustum A BCD, whose 
length mn is 40, ift greater diameter EF 32, and Us 
least diameter AD hr BC 24 inches ^ 


R 



.... !/ 

* . V r. 

■.:x 

2 


\ 

\ 


Draw DG parallel to mn, then tre have DO = J mn 
= 20. Also, J EF — \ AD =16—12 = 4= LG , and 
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(PART iV.) 

DG® 4 EG® =r 20®,+4® = 400 + = 41(i, the .xquare 

qf the chord DE ; then by Theo. 12, Part i)L®-i-EG 
416 

= — - == 104, the diameter of' the generating circle, 

4 / 

)ialf of which is 52, the radius OE or Oil ; consajuently 
OK — £1 = 52 — l6 = 36, the central distance 01. 

Jg<iiw,OH« - OI« = 52®“ - 36® IT 2701* ~ 1296 
=r 1408, the square oj \\\, half the length iff the whole 
sptndle. 

By Rule 3, Prob, 17, Part 1 1, , we have — 0 J8 !•(), 

lot 

the iahulnr height , ami the con ca ponding A fen Seg. is 
.0095)4; /W 0()<)9i- X 104® = .(K).991. x lOSli) = 
107.51 104, ///e a wi of the segrnent DKC'. Also, mn x 
Dm = 40 X 12 = 480, the area of' the rectangle ml)C« ; 
and 107.51 104 + 480 = 587 51 i04, the generating ana 
mDECii. 

• 20 ® 

A'OfF, by the Ride, we have (1408 — ) x 

s 5 

4 ()() 

(1408 X 20 = 1408 - 133.33333 X 20 = 

3 

1274 66667 X 20 = 25493 3333 4, thefi) st prod net , and 
587.51104 X 36 = 21 150.3<)714, ///e product^ 

whichlakenjrom the first, leaves 4342 5)355); then 43 42.5)350 
x6.2832 = 27287.53484688 inches, {fie solidity required, 

2. What is the solidity of* the ir^iddle fVuslinii of* a 
circular spindle, whose leii^tli is 50, frreatest diameter 
40, and least diameter 30 inches Ans. 30.84257y«’^6 

PROBLEM XVI. 

To find the solidity of a cyhndiieal ring, 

RULE. 

To the thickness of the ring, add the inner diame- 
ter ; and this sum being multiplied by the square of 
the thickness, and the product again by 2.4674, will 
give the solidity. 

Note. The lurracr of a cylindrical riniz may be found bv the following rule 
Tu the tliicknesi of the ring, and the inner diameter, and this sum beinK. 
multiplied by the thickness, and the product again by p.SOgd, will gire liiel 
surface required. i 



(section I.) 


OF SOLIDt. 


167 


EXAMPLES. 

1. What is the solidity of a cylindrical ring, whose 
thickness AH or CD is and the inner diameter BC 
20 inches? 



Here 20 + 6 X ()® X 2.4674 = 26 x 36 x 2.4674 
= 93 6x2. 4674 =2 "309*48 64 inches, the solidity required* 

2. What is the solidity of an anchor-ring, the inner 

diameter of which is 24 6 inches, and its thickness 6.4 
inches ^ Ans, 3133.005824 inches, 

3. Required the solid and superHcial contents of 
a cylindrical ring, whose thickness is 9 , and inner dia- 
meter J2 inches. 

j ( Solidity 8194.2354 inches. 

( Superjicies 3641.8824 inches. 


PROBLEM XVII. 


To find the solidity or superficies qf any regular body. 
RULES. 

{: Multiply the tabular solidity, in the following 
table, by the cube of the linear edge of the body, and 
the product Vill be the solidity. 

2 . Multiply the tabular area, by the square of the 
linear edge, and the product will be the superficies. 
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Solidities and Surfaces of Regular Bodies, 

No,of 

Sidn. 

Names, 

1 Solidities. 

\ 

1 

Surfaces. 

4 

Tetraedron 

1 

..1 .1178511 

1 

1.7320508 

6 

Hexaedron 

1.0000000 

6.0000000 

8 

Octaedron 

.4714045 

3.4641016 

12 

Dodecaedron..., 

...' 7.6631189 

20.6457288 

20 

Icosaedron 

2.18l694fj 

■ 

8.6602540 


IVote. The above table shews the soUdity und supcrflciei of the ftve Regviar 
Bodie«i when the linear edge of each is I, or unity. 


EXAMPLES. 

1. What is the solidity and superficies of the tetrae- 
dron ABCD^ whose linear edge is 6 inches? 



A B 


Here .1178511 x 8^ = .1178511x512 = 60.SS976S2 
tnchee, the solidity ; and 1.7320508 X 8* 1.7320508 

X 64 = 110.8512512 inches, the superJUAes. 

2. What is the solidity of the hexaedron ABCD^ 
whose side AB is 6 feet.^ 
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D C 



A B 


Atis. 2] 6 fed. 

3 Required the solidity of the octaedron AF3CDE, 
whose linear side is 22 inches. 


I) 



U 


Ans .5019.515116 tric/ies. 

4. The linear sui^ of the dodecaedroii ABCDE is 
5 68 feet ; what its solidity ? 


D 



Atu. 1404. 2 6*984 yce/. 

5. Whiit is the solidity and superficies of the icosae 
droll ABC DBF, whose linear edge is 15 ? 

Q 
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F 


A 


B 

f Solidifj^ 7363 22028, 

I Sujxrficic^y 104S C}o7\^i^ 

\ >i<' Tlio five RppulAr llodics are sometimes i ailed Pinii» *«c Ui*dn s 
Ii appear'. fi(im an ancient Greek Bpieram, qnoud hv ''i irtniiy'M in In 
Entliali LiKlid/' 'Oxioid. t70*»,) tlmt •* the h\i IMamiMt Uudi' w Im h ' in 
» jse P\ ihaco'^as Tonnd out, were tndted discover* d bv him. hnt Plmo ilmi- 
c .'ittd >11(1 lui^ht them in the clearest in.uinei , and Lut lid ti ok. ih« in as i In 
fniMid 1’ ton of liH own MinM rishuhle renown ” 

PMtiiigoias was a native of ibe island ol Samos, and was horn ah m* s t > 
V earo lietour ( m i«t , Plato was horn at Alht ns, •* » ‘titd h m lol thuu i' 

f.i at A*txindna, about 300 years he tore i he Christian dcia. 

PROBLEM XVIII, 

To find the noUdity of an irregular solid 

RULES. 

1. Divide the irre^jiilar solid into different fiiriires . 
niui the sum of their solidities, found hy the preceding 
Problems, will be the solidity required. 

2. If the figure be a compound solid, whose two ends 
are equal plane figuies ; the solidity may be found by 
iTiukiplying the area of one end by the length. 

3 . To find the solidity of a piece of wood or stone, 
that is craggy or uneven, put it into a tub or cistern, and 
pour in as much water as will just cover it ; then take 
it out, and find the content of that part of the vessel 
through which the water has descended, and it will he 
the solidity required. 

4. If a solid he large and very irregular, so that it 
cannot be measured by any of the above Rides, the 
general method is to take lengths, in two or three 
different places ; and their sum divided by. their num- 
ber, is considered as a mean length. 

A mean breadth^ and a mean depth are found by 
similar processes. 
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Sometimes the lenj^th, breadth, and depth, taken in 
the middle, are considered as mean dimensions. 

Suit The unhewn blocks, in tli* (rei'Hinnc qvinnica in the vicinity of Leeds, 
ir ,'(ntral)Y rueHaurtd h\ ihcniHiiiKi de*cnlMil in ihr last Bult. The di* 
iM iisioiis, h<iw(‘ver, are not, in takm to the exirtnntiet oi th 

s, in «>rf1rr to make an alluwantc for the waste in h* wing. 


EXAMPLES. 

1. The lower part of a stone is a parallelopipedon, 
the breadth of whose end 7, -nul it*- depth 3 feet. 
'] he iipptT part is a tiian^nlar prism, the perpendicti- 
) ir of whose end is 4 feet ; required the solidity of the 
^tone, its length bein^ 18 feet. 

By Rule L 

line 7 X o X 18 = X 18 = (i.SO, the soliifitf/ oj 
the Umcr putt ; a ml 7 X ^ X 18 =r 14 x 18 = 5^2, 4 he 
Of the uppet part; then (i8() + 252 = 882 feet, 
fhe solidilif of tin* whole stone^ 

By Rule TL 

Here 7 x + 7 X - = 3/5 + 14 = 49 , the aiea of 
Ihc end ; and 49 x 1 8 = 882 feet, the soluhty ah before, 

2, Beinpf desirrHis of finding the solidity of an irre- 
^juLii piece of woial, I immei>ed it in a culncal vessel 
of water; and when it was taken out, the water de- 

ended (i incheft , lequired the suluhty of the wood, 
ilie ^ide oflhe vessel beini; 80 inclies. 


By Rule 11 J, 

Hoc 30 X 30 X b = 9^10 X b = 5400 inches, the 
sdnlify lapnied. • 

8. The lengths of an 11 regular liloek of marble, 
taken in different places, are 8 feet () inches, 8 feet 
10 inches,^ and 9 2 inches, the breadths 4 feet 

7 inches, 4 feet 2 inches, and 4 feet 9 inches^ , the 
depths 3 feet 2 inches, 3 feet 5 inches and 3 feet 1 1 
inches ; icquired 1L» solidity. 

Q 2 
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By Rule IV. 

LENGTHS. BREADTHS. DEPTHS. 


Feet 

hi. 

Ft^t. 

in. 

Ffft 

In 

8 

(> 

4 

1 

.S 

o 

8 

10 

4 

o 


"> 

9 

o 

4 

4 

3 

1 1 

'5)26 

“() 

3)1:5 

li 

3)Hr' 

""o‘ 

8 

10 mean. 

4 

0 mean. 


6 mean 


h t'et /m 

8 10 mean length 

4 () mean breadth.* 

35 4 

4 5 

W 1 ) 

3 6 mean depth 

TTg 3 
19 10 6" 

139 T" ()" 

4. anting to know the solidity of an irregular 
l)lock of inaible, I immersed it in a cylindrical tub ot 
water, whose diameter was 34.8 inches ; and on taking 
It out, I found the fall of the water So be 12.f) inches , 
what was the solidity of the marble 

^7M*. 11984 50028 wc/irs. 
.j. Required the solidity of an irregular block uf 
Yorkshire-stone, whose dimensions are as follow , v;z. 
lengths taken in different places, 11 feel 3 inches and 
1 1 feet 9 inches , breadths, 5 feet 5 inches, 5 feet f) ni- 
ches, and (i feet 4 inches ; depths, 4 feet 5 inches, 4 
feet 8 inches, and 5 feet 2 inches. 

A/is. 7 b/. 0 pa. 

PROBLEM XIX. 

To find the magnitude or solidity qf a body Jrom its weight 

RULE. 

As the tabular specific gravity of the body. 

Is to its weight in avoirdupois ounces. 
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So one cubic foot, or 1728 oubic inches, 

I'o Its content in feet, or inches, respectively. 


A TABLE 


Of the spi ctfu gravities ofhotties. 


Fine Golil lf){)l-0 

Stcintlai(i Gold 1S8S8 

Quick Silver MDOO 

Lead , 1I.']25 

Fine Silver 1 1(K)I 

Standard Silver .. l()5.*>v> 

Copper ()0(K) 

Gun Metal 878 t 

Cast Hi ass 8(100 

Steel 780 O 

Iron 7b4.> 

Ca^t Iron 7 

Tin 7o20 

l.o.ul-slone 4*980 

(jianite 8000 

Marble t 2700 

Glass 8(i4*2 

Flint •. 2870 

Bristol-Stone f. 2810 

l\)rtland-stone 2 LOO 

Mili-stonc 24'84’ 

Voiksinre-stone 21*12 

Clay 2100 

Grind-stone 2148 

Bui loid-btone 204<) 

Brick 2000 

Li^ht earth 1984 

Ivory 1828 


Chalk 17fl8 

Sand 1820 

Li^^num-vitfe 1 

Ebony 1 881 

Coal 1280 

Fitch 11 *>0 

Mahogany 10() ) 

Box-V’o()(i 1 0 ;0 

Sea-water . 102 ()orl 080 

Common water lOv'X) 

'Oik 9-^‘> 

Gunpowder, shaken .. 922 

' Logwood 9L8 

' Beech 882 

Ash 800 

Yew 797 

Apple-tree 79^ 

Plum-tree 788 

Maple 785 

Cherry-tree 718 

{ Pear-tree 0(il 

‘ Cedar ot Lebanon .... 6l3 

! Elm 600 

Willow 888 

Fir 580 

Poplar 383 

Coik .. 240 

Atmospheric air 1.2 


I — 1 ht f-pti ifu prav III! 5 of hotln** .11 c thtrir ri I ni\* \%t i^liU tontaiiud 
un 11 r liie caiiiL iii.igiiiiiK i , a cuUu loot, a 1 iiIm( iixcii, &.c 

•j Anatubii hiHt ol waiti wi jph*? jimi 1000 ounn s i\oinM»|iojs, ilie nnivlx rs 
in the foregoing I uhli« express not only I'.ie spu iiu gi.ivincs ot ilu scMral 
botlii s , but also tlie wt ighi ol a ruble loot ol each, in avi.iu.iiptiio oiuu ts 

3 I III sevi ral sorts ot Wood, tutniioiiid in the pneeiling lahlc, aiesiip- 
posi (I to be jIi V 

4 In suiDC tables, sea-waier is lOjri, ami 111 others 1030. 

Q 8 
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EXAMPLES. 

1. What is the solidity of a marble cbimncy-piece, 
whose weight is 210/^. iSoz. avoirdupois > 

02. lb. orr. Jt. U. 

As 2700 ; 210 15 :: 1 : 1> Ans. 

16 

1275 

210 

5.375 

1 

2700)3375(1.25 

27 ^ 

6750 

5400 

13500 

13500 


2. What IS the solidity of an irregular Yoikslnrc- 
slone, whose weight is 228/5. 15 02 . avoirdupois > 

Alts. 1 ] /(KJf 

.3. A pu ce of eai ved mahogany w'eighs lb 1 t 02 
avoirdupois , what is its solidity ^ 

Ans ! 1297.^21010 indir ^ 


PROBLEM XX. 

To find the weight of a body from its magnitude 01 

RULE. 

As one cubic foot, or 1728 cubic inches, 

Is to the content of the body. 

So IS Us tabular specific gravity. 

To the weight of the body. 

EXAMPLES. 

1. The solidity of a grindstone is 3 feet ; w hat is its 
weight ? 
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ft. ft. OX. lb.» ox. 

As 1 ; S :: 214.3 : 401 13 Atn. 
3 

l)f)429 

1 6)0429(401 

64 

16 

13 


2. The s6liclity of a beam of dry o ik i.*» 2 j feet ; 

what IS its wei/jht > Ans. 1 1*4.'> lb. 5 oz, 

3. Reqiined the weight of a block of marble, who'io 
length IS 63 feet, and its breadth and thickness each 
12 feet , these being the dimensions of one of the 
stones in the walls of Balbec. 

A7ts 6S3 4373 tons, which is ncmly equal to the bui^ 
then 0 ) an East India ship. 


gFX’TlOX II. 

Desmption V.nd Use of the Carpentcf’s Rule. 


DV.bQ KiP'/lON. 

1'mis instrnmtMit is common)) called Co^nhcill s 
Sliding Rule, and is much used in measuring timber, 
and artificers’ \Nork ; not only in taking tlie dimen- 
sions, but also in casting up the contents 

It consists of two pieces of box, each one' foot in 
lengtii , ayd connected togctlier by a folding joint. 

Oiie side or lace of the uile is divided into inches 
and half-quarters, or eighths ; and on the same face 
tliere are also several plane scales, divided into twelfth 
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parts, which are ilesi^netl for pl.inning sucli dinien- 
Mons ab are taken in feet and indies. 

On one part of the other face are four lines marked 
A, B, C, D; the middle ones, B and C, being 
ujjon a slider. 

Three of these lines, viz. A, B, C, are exactly alike, 
and are called double lines, because lhey])roceed tiom 
1 to 10, twice ovei. The fourth line I), is a single 
one, pioceeding fiom 4 to 40, and called the ^irt 
line. 

The use of the double lines A and B, for workiiiii 
proportions, and finding the areas of plane figure'- , 
and the use of the girt-line D, and the oilier clouble 
line C, for finding the contents of soluls. 

When 1 at the lieginning of an} line is ac eoimieil 1 , 
then the 1 in the middle will be 10, and the 10 at the 
end 100 ; and w^hen I at the end is accounted 10, then 
the 1 in the middle is 100, and the 10 at the end 1000, 
^tc. ; and all the smaller divisions are altered in value 
accordingly. 

Upon the girt-line are also marked V\ G at 17 .K>, 
and A G at IS-O.;, the wine and ale gu.ige points, to 
make the instiument serve llie puipose ol a (iaiiging 
Kule. 

On the other pal t of tins face there is commonly 
either a table of the value of a load, o'* .50 cubic feet i>f 
limber, at all prices, from (id. to 24d. ,))er loot ; or eist‘ 
several plane scales divided into twelfth parts, and 
maiked 1, J, and signifying that the inch, ] inch, 
&.C. aie each divided into 12 ecpidl parts. 

The edge of the rule is generally divided detirTvilly, 
or into tenths; namely, eacli foot into 10 tqnal parts, 
and each of those into ten other etpial paits. Ji} this 
scale (limensions may be taken in feet, tenihs, and him- 
diedths of a loot, which is a vciy commodious metho I 
of taking dimensions, when the contents aie to be cast 
up decimally. 
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The Use of the Sliding Rule. 
PROBLEM 1. 

MulUplicahon by the sliding rule. 

RULE. 

Set 1 upon A, to the multiplier upon B ; then against 
the multiplicand on A, will be found the product 
upon f3. 

Snif —W lun ilu* ititnl urin run# insond ilu* of tli#* line, stek it 
iln mini raiiiii* part oftiu line, dii<l iiurtase ilit pro'luci lOiinn-*, oi 
KK) I inii s. Ac. dvTliOi.iRi [•<|iiirili. 

EXAMPLES. 

1. What IS the product of iil- multiplied by ItJ ^ 

/Is 1 on A : 1^ an H .: on A : i288 on B, fhe An\. 

2. Hccpiircd the product of 36 midtiplied by 18. . 

Am 648. 

3. Multiply 12!8 by 6 3. Ans, 83.2 

4. What IS the product of 68 multiplied bv 35 > 

Ans. 2380. 


PHOBLEM IL 

Divuioil by the sliding rule. 

RULE. 

Set the divivor on A, to 1 upon B ; then against the 
dividend on A, is the quotient on B. 

— fVliui the i'ivkIi till runs bf^nml the end nf ihc line, diminish it li> 
Wi or lOf) timib, in ordci to iniike it lall upon A, and innenie the quoueiii 
m the sHiie piupuriiun 

EXAMPLES. 

1 . What is the quotient of 432 divided by 12 ^ 

12 OM A ; 1 on B :: 432 on A : S6 on B, the Ans. 

2. What 18 the quotient of 9732 divided by 46 ^ 

' Ans.2]‘2. 

3. If a board be 8 inches broad ; what length must 
be sawn off, to make a foot square? 


Ans. IS vicJtcs, 
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PllOBl.KM HI. 

To square any number. 

RULE. 

Set 1 upon D, to 1 upon C ; then against the miin- 
her upon D, will be found the scpiaie upon C. 

EX\MI»L| s. 

] What is the squ are of J.) > 

As 1 uu I) ; 1 on C .* : i25 on 1) : bj,; on (\ fhe Aii^ 

'1 Requited the square ol :;b’ Ans LiOf) 

L Wiiat IS the scpiaie ol .*^8 ^ A//\ 'i iiii 

PROni.EM IV. 

7’o extraet the square loot of any nuniher 

RULE. 

Set 1 upon C, to 1 upon I) ; then 'against the n lim- 
ber on IS the loot on D 

iVol/'.— I iMMiU'r to ^a'ln i his riglitK , \ ' o nju<.» -imiimt jm I ftn ( l'i l»< mmu 
of till "(Miart K'KIO, &.( \s 'm h 1'. nc in .1 lu I 111 j,i\ n I'l.iuLer ) iinl 
i lit II lilt I i/ui ( ( rri ppiiii i in« \m ! b«. liit sal tie of t i ii| on 1) 

LXAMPLLS., 

1 \\ hat IS the square loot of 14% ^ 

As 1 071 C : 1 0// 1) : 144 o/^ I J on D, (he Ans. 

tl. Ueepnred the sipiaie root ot f)()0. An^ 30. 

3. W hat IS the •'(juaie root ol An.s. 

I'UO.RLEM V. 

To fuid a mean proporltonal between two nnmbejs 

< RULE. 

Set one of the numbers on C, to the same on D; then 
against the otlier number on C, will be the mean on I). 

EXAMPLES. 

1 . What is the mean proportional between 9 Rnd 1 (i ? 
As 9 on C : 0 on D iG on C : la o» D, the Ans, 
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Hcquiied a mean proportional.between IT) and 27. 

Ans, 20. 1 . 

3. 'riie «;e^ments of the h\pothenuse of a right-an- 
gletl triangle made hy a perpendicular from the iight- 
angle, are 18 and 32 ; what is the perpendicular.^ 

Ans, 24. 


PROBLEM VI. 

7o find (I Jourth proportional to thiee numbers, or to 
perjhim the Rule oj Three, 

RULE. 

N t the first term on A, to the second on B ; then 
.igainst the third term on A, stands the fourth on B. 

\iUt —111* fMidiiiv I till'd pio| f>Mion.il IV (xdctlj the samt , the 'ccnnd 
I iiuiiK r III. tiiL t\M( ( r* |u.tti d 

I liiis, Mij)|(ii I 1 *' 1 <1 |'if*p<*Hional was ti'qmred in so and Co 

v,i(iuA fio I 11 1; 60 on A <5 «*n B, I'll' tliird prnporiional soiiiiht 

EXAMPLES. 

1. VV'hat IS the fourth proportional to the thiec 
iniinhers, I2, 24, 36^ 

As 12 o« A . 24 on B . : 3() on A : 72 on B, the Arts. 

2. It 1 foot of timber cost Ss ; what will 180 feet 

cost ^ A ns, 540^. 

3 If .^0 feet (if limber cost 7^- ; what will 2500 feet 
cost ^ ' A?is. ii350. 


PROBLEM VIL 

• 7V> find the areas of plane figines by the sMing rule. 

RULES. 

1 . To find the area oJ a rectangle or rhomboides. 

As 1 upon A, IS to the perpendicular breadth upon 
B , so IS the length upon A, to the area upon B. 

2 . 'To find the area of a triangle. 

As 2 upon A, is to the perpendicular upon B ; so is 
the 1)ase upon A, to the area upon B. 

.3. To find the area qf a trapezium. 
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CAttPEKTER'*S RULE. 


(part IV.) 


As 2 upon A, is^to the ^um of the two per|>en(Jicu- 
lars upon B ; so is the diagonal upon A, to the area 
upon B. 

4. To find the area of a regular polygon. 

As 2 upon A, is to the perpendicular ii|>on B ; so is 
the sum of the sides upon A, to tlie area upon B. 

5. To find the diameter and circumference of a circle, 
the otic from the other. 

As 7 upon A, is to 22 upon B ; so is the diameter 
upon A, to the circumference upon B , and vice vcr&d. 

6. To find the area of a ciiclc. 

As 4 upon A is to the diameter upon R , so is the 
circumference upon A, to the area upon B. 

Or, as 1 upon L), is to .78.54* upon C ; so is t!ie dia- 
meter upon L), to the area upon C. 

Ao/c —In orHei to exemplify » Ilf tor<goiri(r Kntfs, iht? Irarin i tn<AV wi i k 
tiu qvifkitont III tlu rekpeiint I'lobUmi of fart II 


PROBLEM VIII. 

To find the contents of solids by the sliding rule. 
RULES. 

J . 7o find the solidity of a cub*' 

As 1 upon D, IS to the 'jide upon C ; so is the ^ide 
ujion D, to the solidity upon C. 

2. To find the solidity of a paralleloptpedon. 

As 1 upon A, is to ilie breadtli of tne base or end 
upon 14; so is the length of the base upon A, to the 
area of the base upon B , and, as 1 upon A, to the 
length of the solid upon B ; so is the area of the base 
upon A, to the solidity upon B. 

3. 'to find the solidity of a prism, or a cylindei. 
bind the area of the base by the last Problem, with 

which proceed as in the last Rule. 

4. To find the solidity of a cone, or a pyramid. 

Find the area of the base by the last Problem ; then, 

as 3 upon A, is to the length of the solid upon B ; so 
is the area of the base upon A, to the solidity upon B. 

/Tol#.— rExamplet for practice may be found in Section 1. 
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TIMBER MEASURE. 


PROBLEM I. 

To Jind the superficial content of a board or planh, 
RULE. 

Multiply the length by the breadth, and the product 
will be tlie superficial content. 

Note tr the ho.ird taper, add the breadth of the two ends together, nnl 
half ihetr Aiim will be a niedu brtadlh. 


By the Sliding Rule. , 

As 12 upon B, is to the breadth in inches upon A ; 
so la the length hi feet upon B, to the content upon A, 
in feet and fractional parts. 

EXAMPLES. 

1. If the length of a plank be 12 feet 6 inches, and 
its breadth 1 foot 3 igches ; what is its superficial con- 


> 

By Decimals^ 

By Cross Multiplication. 

Feet. 

Feet. In 

12.5 

12 6 

1.25 

1 3 


12 6 

250 

3 1 (V 

125 

15 7 6' Ans. 

15.625 tiix. 



Ry the Sliding Rule. 

As on B . 15 on A :: 12.5 on B : 15.6 on A. 

2. Required the content of a board whose length is 
25 feet 8 Inches, and breadth 1 foot 7 inches. 

Ans. 4/0 J}. 7 in. 8 pa. 

R 
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TIMBER MEASURE. (PART IV.) 

3. What is the content of a l)oard whose length is 18 
feet 10 inches, and breadth at the broader end 2 feet 3 
inches, and at the narrower 1 foot 7 inches ? 

Arts, 36 fi. 1 in. 2 pn 

4. If the length of a mahogany plank be 35 leet 9 
inches, and its breadth 8 feet 6 inches ; what is the 
\alue of three such planks at 2 j. 9(7. per square foot ^ 

Arts. £51. 12s. Sid. 

Jfote, Mahof(an> >• a prothictton of ihowaniieji parii of Ami’rira. Ii ii 
al#o lournl plt-nnfulU in ihn isUnus ol (’uba, Jamaun, and Hispaniola 
Thiii irre iirotTs tail and straight, rising often sixi^r* and sofnciimesai Imn 
drod teetfrom tht* smund in the arms . and is ubmit 4 tcct in diameter I tu 
(olUge IS a beautiful dcfp grten , and the appeapfince of the whoU tue i« 
verv tleiiant ■* 

‘th? m.tlioganv brnugbt from Jamaica, is most valued, in cnnscquenii c)l iti- 
hrinitesi^, durabiiiiy, and heauiy of colntir. 

This aiood has been used in medicine with the same effect as Peruvian baik 

PROBLEM II. 

To find the solidity of squared or four^stded timber. 

RULE. 

Multiply the mean breadth by the mean thickness, 
and this product by the length, and it will give the 
solidity, according to the customary method. 


By the Sliding Rule. 

As 1 upon A, is to the mean breadth upon B; so is 
the mean thickness upon A, to the mean area upon B, 
or the area of the middle section ; and, as 1 upon A, 
is to the length upon B ; so is the mean area upon A, 
to the solidity upon B. 

Wote I. If ihe free be equallv broad and thick throughout, the breadth and 
thickness taken in any p<irt, will tin me^n breadth and thickness, but n 
It taper regu'arly from one end to the other, the brradih and thickness must 
he taken in the'middle Or, take the dimensions of the two ends, and half 
their sum rtispectively irill be the mtau breadth and thickness. 

<2. Some measurers muliiulv the xquare of one.foiirth of the circumference, 
or quarter girt, taken in the middle, bv the length, tor the solidity i but when 
the ends are not equal st^uares, tins method always pives too much ; and the 
more the breadth and thu kneis differ, the greater wi)l be the error. 

S. The Rule given in this Problem, is generallv used in praettte, and when 
the tiee le equally btoad and ihick tiiniughoui, it gives the true content ; but 
in tapering limber, it always gives too UtUe , consequently, Mie method men- 
tioned. in the last note Is sometimes nearer to the truth. 

When the true content of a tapering tree is wanted, it must be found by 
the GeneruZ Rule, for the frustum of a pyramid, given in Problem 6, Section i, 
or by the Rule for a prtsmoki, given In Problem lO. 
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EXAMP] R8. 

1. If the length of a piece of timber be 9-8 feet, its 
brendth 2.6* I'cet, ain) its tiiitkne&s 1 5 loot; what is it& 
solidity ? 

Feci, 

2 6 
1.5 

130 

26 

3 .^ 

3120 

3510 

38.220 Ans. 


By the Shding Rule, 

As 1 on A : 2.6 on B :: 1.5 on A : 3 f) on B, l/ie 
wean atca. 

As 1 on A * 9*8 on H : ; 3.9 on A : 38 22 on B, t/ie 
itolidily. ^ * 

2. J'he mean breadth ofa piece of limber is 2 86 feet. 

Its mean thickness 1 (}3 loot, and Us length IS 64 feet ; 
what is Its solidity? Ans. 102.889072 /ee/. 

3. Each side ot the gicatei end ot a piece of squareil 

linrihpr 28 inches, each side of llie les^ end 14 inches, 
and its length IS feel 9 inches; how many solid feet 
does it contain ? Ans. 57.421 &75 Jeet. 

i\< u lilt tint (onteiii, iprti»urti1 a** Uit fru^ium of a |)\Tan>i(i, is 39 
till St Exiitiple 'J, ProbUtii Vl., Seiiioii I * 

4. ^riie length ofa piece of timber is 17 feet 3 lo- 

llies ; at the gi eater end, Uie bieadiii 1 j» 36 inches, and 
the thickness 20 inches ; and at the less end, the 
breadth ia 18 inches, and the thickness 10 inches; 
w hat is the solidity ? Ans. 48.515625 

Aote 1'iie irui conienr, inoa«iircct as the rruaiutii of u pyiamiJ, is 60,3 
fiet set Examiiltf 3, Piohlcm \ i , Section 1. 

u 2 
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(PAET IV.) 


5. A piece of timber is 32 inches broad, and 20 in- 
ches deep, at the greater end ; l6 inches broad, and 8 
inches deep, at the less end ; and its length is 25 feet ; 
what is its solidity ? Ans. 58J/ec<. 


.Vote, The true content, nieaiured at a priimoul, is Tect itee Lxatnplr 
2, Problem X., Section I. 


PROBLEM III. 

To Jind the sobdity of round or unsquared Umber. 

« RULE I. 

Multiply the square of J of the circumference, or 
quarter girt, by the length, and the product will be 
the content, accoiding to the commoti practice. 

By the Sliding Buie. 

As the length upon C, is to 12 upon D ; so is \ o!‘ 
the girt in inches upon D, to the content upon C. 

RULE IL 

Multiply the square of J of the girt by twice the 
length, and the product will be the solidity nearly. 

By the Sliding Ruk.^ 

As twice the length upon C, is to 12 upon D ; so is 
I of the girt upon D, to the content upon C. 

Xote I. Till girl niuat be taken in the middle of (lie tree, il it taper regu- 
larly , if not, take acveral girts, and their sum divided by tlicir number, will 
give something near a mean girt. If the tree be very irregular, divide it into 
two or more parts, and find the content ol each separately. 

I 

2. The gut of a tree is generally taken with a string, which being loldid into 
four equal parts, and applied to a carpentei*s ruU*, gives the quarter giii , but 
It is more expeditious to take ilie girt with a tape divided into equal parts of 
4 inches each, and numbered at 4 inches from the end with 1, at H inrliet 
with 2, at 19 iiiclice, with 8, &c. b) which means the quarter girt can he ob- 
tained by merely girting the tree. 

If the second Rule be used, the girt may be taken with a tape divided into 
equal parts of 6 inches each. 
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Bath division of 4 or Mnrhfa, may alto oe tubdifided into haivca and quar- 
tifrt, and numbered tiu'cetsivety witb 4* f < benct-ihe quarter piri may Im* 
obtained with accuracy. Tiu* oihrr tidi. of the tape may be divided into feet 
Hiid incites. 

S. In meutunntt*^ tree winch hoambariion, an allowance it generally made, 
by dcduciina so much Irom tlie girt as it ju'*ged tuflicieni to rediue the tree 
ifitiuh a circ Utnurence <i* it wniitd have withoiu iit bark *1 hit deduction 
iiiMV be moii t rfti'y made from ibo quarter girt , and sihotild be proportioned 
At cording lo ttu ibii line's* of ihe b irk 

For asli, b« i < li, e’ln, y ming oak, &C. ^ oi ^ of an incii for every foot of tin 
i|uarter girt. wiM grnoral*y oe snfhrtent but lor old oak, whos- baik iimudi 
tbukcr, It Hi'l (>e htnnd oMC'.sarv mallow an mcb, un inch and a hall, diid 
soinetimts two uuhes, loreviry f«>ot of the quarter girt. 

4 I bat part of the boughs, or of the trunk of a tree, which it lets tiia^it 
inrhis mi. ten ml) r< tif i , or 6 mi hi s qiuiu r pin, is generally lut oiT, amt sold 
at an inriiiui prne, not heiiig considered timber. 

t> The brsi Uule in this Problem gives the solidity about | part less it. an the 
true qiwnlii), or nearly wh«t tin qoaniiiy would be it the tree were squared , 
(.<• tiut It SCI niH ifULnded to make an allowance for the squ.inng ot the tree, 

(5, Tlic second Rule gife* nearly the true content, whether llie tree be a ly- 
liridtr, or the frustum of a conc't as it is fuUaseasy injsrartieeasthehrst, 
II ought always lo be used when accuracy is required 4 if the Rules for a cylin- 
der, the frustum of a tone, &c. be thought too prolix (See Examples S and 4 ) 

7 If u puce of round tapering timber l»e cut through exactly in the middle, 
(be two parts will measure lo^he most possible, anti to more than the whole 
by either of the Ridis. • 

H To hiid where a roundfapering tree must lie cut, so that the part next the 
gieaierrnd may in* asure the must possible From the greatest gut take 
Times the least . then, as tiie diffeiencc of these girts, is to the remainder , so 
i» one-ilurd of the whole length, to the length lo be cut off from the less end. 
Or, cut tSc tree wbeic tin gut is oiu -third of the greatest girt. 1 

When the greaiest girt does not exited 1 times the least, this Rule is im- 
practicable. 

9 Forty feet of round timbir, measured by the quarter girt method, are^ 
cat ltd a load , but when the content of timber istortetlly found, ftfty feet are 
aifiuintcd a load. 

Fifty feet of dry oak weigh rather more than a ton and a quarter. 

10. The contei^ ofa piece of timber, according to the quarter girt method, 
may he readily found from the followint^ Table, thus • Multiply the arra cor- 
responding to the quarter girt, in inches, by the length of the timber, in feet , 
and the product will be the solidity m feet and decimal parts. 

n 3 
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A TABLE for measuring TIMBER. 


Qtiarict 

GIKT. 

AREA, 

Qnntlef 

GIRT. 

AREA, 

Quiuttr 

1 GIRT. 

! AREA , 

f 

1 

Inches, 

Feei, 

Inches, 

Feet* 

1 

Inches, 

i Feel. 

6 

,250 

12 

1.000 

18 

\ 2,250 

61 

•272 

121 

1.042 

18] 

1 2.376 

6g 

.294. 

121 

1.085 

19 

,2 506 ! 


.317 

12i 

1.129 

19] 

'2.640 I 

7 

.340 

13 

1.174 

20 

1 2.777 

71 


1S|^ 

1.219 

20] 

,2.917 ! 

7^ 

.390 

131 

1.265 

21 

3.062 i 

71 

.417 

131- 

1.313 

21] 

3.209 1 

s 

.444 

14 

1.361 

22 

l,3..362 * 

81 

.472 

14} 

1.410 

22] 

i 3.516 

81 

.501 

1*1 

1.4(i0 

23 

3X)73 

81 

..531 

; 1*1 

1 

; 1.5U 

1 23] 

1 3 835 

! 

9 

.51)2 

1 ^ ; 

1 !•> 

1.562 

24 

! 4.000 

91 

•594 

151 

1.615 

24^ 

|4.1f)8 

91 


151 

1.668 

25 

4.340 

91 

.or, 9 

151 

1.722 

25J 

1 4.516 

10 

.69* 

16 

1.777 

26 

4.694 j 

>0i 

.730 

16} 

1.833 

26] 

4.876 : 

10| 

.766 

16J 

1.890 

27 

5062 

io| 

.803 

I6i 

1-948 

1 

27] j 

5 252 

11 

.840 

17 

2.006 

28 

5.444 

111 

.878 

171 

2.066 

28] 

5.640 

111 

•918 

171 

2.126 

29 

5.840 

Hi 

.959 

17i 

2.187 

29] 

6.044 





30 

6250 
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examples. 

J. What is the solidity of a tree whose girt in the 
middle is 100 inches, and length 18 feet? 

Bj/ Buie I. 


In. In. 

Ft. In. 

25 = lo/IOO. 

2 I 

25 

2 1 

125 

4 2 

50 

2 r 

625 

4 4 1' 

18 

18 

5000 

78 1 6' Alts. 

625 


141)11250(78,120^1. 

Bp the Table. 

1008 

4.340 

1170 

18 

1152 

34720 

180 

4340 

144 

78.120 Alts. 

8()0 


288 




720 


the Sliding Rule. 

A A 18 upon C : 12 vpon D : 

; 25 upon D : 78 upon 

lig Rule II. 

In. In. 

Ft. In. 

20 = ) oflOO. 

1 8 

20 

1 8 

400 

1 1 4' 

36 

1 8 

14-1)14400(100^. Alls. 

9 4' 

144 

36 

00 

100 0 0 Ans. 



m TiinxK iixAsnx. (fakt it.) 

Byt the Sliding Rule. 

AsS6uponC : IStfponD :: ^OuponD : lOOuponC. 

The len^h of a tree is 32 1‘eet 6 inches, and its 
^rt in the middle, after allowing for the bark, is 60 
inches ; what is its content ? 

A { By the Jirst Rule, 50.781 25 /ee/. 
( By the second Rule, 65 feet. 

3. The circumference of a cylindrical piece ot tim- 
ber is 6 feet 8 inches, and its length 24 feet ; wliat is 
its solidity ? 

j {By the^first Rule, 66 Ji. 8 in. 
\By the second Rulc^ B5jt. 4 tn. 

il|||||lto.— The lr«e content mraiurcd m a cylintitr, 04 iFFt lO iru iirs Stc 
Lxample S, Problem IV,, Section I 

4. The circumference of a piece of round, tapering 
timber is 65 inches at the greater end, 35 inches at the 
less end, and its length 33 feet 9 inches ; v hat is its 
solidity ? 

j ( By the Jirst Rule, 36 621 feet 
I By the second litde, i6.B^5Jeet. 

Nole.— Til* tne content measured at the frustum of a tone, is 4H kei Me 
Example S, Problem VI 11., Section 1 

5. What is the content of an oak tree whose dimen- 

sions are as follow ; the length of the trunk is 45 feel, 
and its quarter girt, in the middle, SO inches ; the length 
of A large bough 1 6 feet, and Us quar'.er gut 14 inches ; 
and the length of another bough 12 ^et, and its quar- 
ter girt 10 inches ? Ans. SI l.SOl 1 1 J^et. 

PROBLEM IV. 

To measure and value standing Timber. 

To Jind the content. 

RULE. 

Obtain the dimensions by some of the metliods de- 
scribed in the following pages; and find the solidity 
by the Rules given in the last Problem. The first 
Rule is generally adopted, and the content founil by 
the Sliding Rule. 
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MISCELLANEOUS INSTRUCTIONS 

FOR 

FJS^DING THE DIMENSIONS 

OF 

STANDING TIMBER, 

AND FOR 

Setting out Woods and valuing them previously to a Fall 


1. Various methods are used in order to obtain the dimensions 
ot standing trees ; but their ^irt and altitudes may be found mo&t 
correctly h) means of a ladder, and a long staff divided into feet 
.ind inches and numtered from the top to the Ixittom, on one side, 
und from the bottom to the top on the op[X)site side, for the con- 
venience ol taking dimensions. 

The ladder will ennlilc you to take the girl at or near the middle 
of the tree , .ind with the staff vou may measure the boughs and 
the upjier part of the trunk. The lower part of the trunk may 
generally he measured S tape. 

2. Divide the arc ot*the quadrant of a circle of any convenient 
radius, into *90 equal pJiris, or degrees ; and figure them at every 
10 degrees thus ; 10, 20, HO, A.c. to 90. Upon that radius which 
I-. contiguous to 90 degrees, place tw'o small brass sights , anil 
from ibf •entio or angular jxiint siisficiid a pliinirnct. Fix the 
(]iiadrant to a square staff’, of a convenient length for use, by 
means of a nail passing thruugli both ; and upon the end of this 
nail screw a small nut, so that the quadrant may be made fast to 
the staff' at pleasuic. 

• 

^Thc neck of the nail should Ik round, so that the quadrant may 
Ik readily turned upon it ; but that part which is contained within 
the staff, should be square, to prevent the nail from turning round 
with the quadrant. 

• 

T^ien, in order to find the height of a tree, screw the qua- 
4diiint fast to the staff, so that the plummet may hang exactly 
at 4^ degrees, when the staff is perpendicular to the horizon; 
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move the staff twckM^ or forward, always keep 
it {lerpendicutar, until you can see the top of the 
tree through both the sights ; meusure the distance 
between the bottom of the*staff and the bottom of 
the tree, to ^hich add the height of }our eye; and 
the sum will he the height of the tree, su{>(Xksing 
the ground to be horizontal. £ 

If, by reason of iin)icdiments, yon cannot 
retire so far from the tree as directed above, 
make the quadrant fast, so that the plummet^, 
may hang at hHJ degrees w'hen jou view the 
lop of the tree through both the sights • then 
twice }our di:>tance from the tree added to the 
height of your eye, will give the height of the ]> 

If this also be impracticable, take an angle 
of altitude, and measure the distance to the bot- 
tonl of the tree ; then, by a scale of equal {larts, 
draw a line equal to the measured distance ; 
and at one end of this Hoe erect the jierpetidicular, 
and at the other end, by Problem 23, Part I., 
make an angle equal to the angle of aU{,tude. 
Measure the perpendicular of the nght>angled 
triangle thus formed, by the same scale from 
which the baae was taken, to which add the height 
of your eye; and }ou will obtain the licight of 
the tree 

3. Divide a square staff, AB, of alxrjt 7 or 8 
feet in length, into feet and inches, for t^e con- 
venience of measuring the distance betw<K.'ii the 
place of observation and the tree, or taking any 
other dimensions. 

Upon one side of this staff, at a commodious 
distance from the bottom, fiz a rectangular board, 
COEF, whose length DE is exactly equal to twice 
Its breadth CD, which breadth may be about 4 or 
5 inches. At C and D fix sights, or small iron 
pins ; and also at G and E ; making DG and GE 
each equal to CD. 

Then, when the fop of a tree is seen through 
the sights at C and G, the tree's height is equal 
to your distance from its bottom added to the 
height of your eye ; but if seen through the sights 
at C and E, its het^t is equal to twice your dis- 
tance ftom its bottom, adding the same height us 
before. 
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In making an obaervation with thia inst^ment, it ought to be 
fixed |^M.T}>eiidiculariy to the honzon, which may be done by means 
oi a pluiuiXiCt buspended Irum n. 

Ill taking the altitude of a tree gtowmg upon an inclined plane, 
you must endeavour to make your ob<$ervutions from a place upon 
a lc\cl uith the iMittorn of the tree. If this cannot be done, 
dirtTt the horizontal bights at (' and D, towards the lower part 
of the tree, and kt your assiatunt make a mark upon it ; then find 
the height ol tree alxive ihM mark, as before, to which add the 
distance of the maik from the ground, which must, in this case, 

considered the height of the eve; and the sum will be the 
height of the tree. 

The Himplieity of this instrument seems to give it a prefereq^e 
to the quadrant ; pracUcr will, however, soon enable a (lerson to 
judge pretty correctly of the heights of trees in general, independ* 
ently of any instnimeiU. 

4. In order to obtain the girt of a trtc, at or near the middle, 
proceed thii*. * If the tree taper pretty regularly, take the girt 
about two feet from the Irottom, to which add 24 inches, the 
sup|X)sed girt at the mp, and halt the sum will be nearly the girt 
at the middle ; as the height of the trunk ought only to be taken 
to that fwrt which will measure 24 inches in arcumference. Or, 
take the quarter girt about 2 lect from the bottom, to which add 
6 inches ; and half the sum will be the quarter girt at the middle 
ncarl). 

If the up|K*r {>art of |he* trunk be nearly as thick as the bottom, 
which IS bomcuines th^case ; take the girt as far from the ground 
as you can reach, from which girt make a small deduction, at dis- 
cretion, in order to reduce it as nearly ns you can to the girt at the 
middle. 

5* Irf measuring timber in a wood, you will frequently meet 
with H, 10, 12, or more trees, nearly of the same dimensions, so 
that by measuring one of a medium size, you may, by it, estimate 
the contents of the rest, without measuring them , and thus be 
enabled to proceed with considerable expedition. , 

0. When a fall of wood takes place, it is often necessaiy to 
cut dowm many young trees, some of which will not contain 
more than a foot of wood, in order to make room for others to 
come to a gTeater maturity. If the quarter girt of these be 
^Ie|itthan 4 inches, their contents cannot be found by the Sliding 
%Iule, consequently they must be computed by the Pen ; pracilet 
w'lll, however, soon enable a person to estimate the contents 
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of small trees with c^sidcrabte accuracy » independently of cal- 
culation. 

Young trees are called po2r-uW, and valued at a less price than 
larger trees, or such os are called timber. 

7. In valuing a wood, the branches, the Irark of oak tree®, and 
the under-wood must be taken into consideration, as well as the 
timber and pole- wood. 

The strongest of the under- wood, and the houfhs or branche** 
which are not timber, are calletl cord-wood, and valued m York- 
shire and other northern counties, by the statute chord of 12S 
cubic feet ; viz. 4 feel in breadth, 4 feet in height, and ft feet in 
length. 

Cord- wood is sometimes piled up and sold in jiarcels of those 
dimensions, and sometimes it is made into piles much larger, 
and the numlier of chords they contain found by admcoMirc- 
meiit. 

In Sussex, and several other soutlicrn counties, a pile of wood 
containing 126 cubic feet, viz. 3 ‘feet broad, 3 feet high, and 14 
feet long, is accounted a chord of wood. ^ 

The strongest of the cord- wood is made into props for the 
roofs of coal-mines, posts, rails, &.c. ; and the other into char- 
coal, which 18 used in manufacturing gunpowder, )x>libhing cop- 
per or bra.ss, making powerful Hres for melting metals, &c. The 
pnee of cordwood is at present from nine to fifteen shillings per 
cord. u 

Bark is valued by the ton ; and the price fluctuates in pro- 
portion as we have supplies from foreign countries. The price 
18 , at present, from X.12 to according to the quality ot the 

article. 

Bark is a very strong astringent, and is chiefly U8ed*in«»tanning 
the hides of cattle into leather. 

Under-w'ood is valued by the acre, if the number of acres ton- 
.Uined in the wood be known ; if not, it must be estimated by the 
great, at the discretion of the valuer. The price of under-wood is 
regulated by the quantity, quality, and demand there is for it. 
In some wo^s it is worth hve pounds per acre, and m others it is 
scarcely worth five shillings. 

Fart of the under-w'ood is used for wicker work, such as 
panniers, coal-haskets, &c. ; and some of it is only fit for hedging^ 
materials. 
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8. When tifaU of wood ii about to take place, the Valuer or 
Woodman muat first mark all the trees which are intended to 
stand, by causing a ring of white or red paint to be made quite 
round the trunk of each tree. Thu is called * ** setting-ouu^' 

The trees that are permitted to stand should be at proper dis- 
tances fhim each other ; of difiTerent ages ; and such as are likely 
to make the greatest improvement. Those which are straight and 
elegant, and have few branches, are generally preferred ; this part 
of the busineaa, however, depends very much upon the skill and 
experience of the woodman. 

When the wood has all been scT-om/, those trees which are not 
marked must be valued ; and in doing this, attention must be paid 
to the sizes, qualities, and species of the trees. Large trees, if 
sound, are always worth more ])er ftxit, than small ones ; and if 
the crooked oak trees, and large crooked houghs, be fiartictilarly 
adapted fur ship Umbets, they are viorth more per foot than straight 
trees. 

In mcuMiring and valuing, some )x^rsons niimlier every tree, by 
a scTihh~iiwt^ or uith paint; others onlv count them, and rraik 
each tree with a ert^s, to shew- that it has lieeri measured; and 
others luuiiber the large trees, and count the bmall oncb, setting 
down the contents of 10, 15, or 20 of these in one sum. 

9, No regular rules can be given by which the quantity of 
tiark, and the cord-iiotxl a tree contains, may be computed , as 
the bark of trees difftrs very much in thickness, and the cord- 
wo(k 1 depends entirely igpon the quantity ot top. Sometimes there 
!•> a gnat deal more b^rk u{)on the top of a tree, than upon the 
bole. 

If the hole of a tree measures 30 feet or 3(>0 inches m length. 
60 inches jji circunilerence in the middle, and the bark be half 
an inch^ thick; we have 360 multiplied Iw 60 miiliiphed by 
equal to 108(X) cubic inches, the solidity of the bark, which being 
divided h\ 2150, the cubic inches in a Winchester bushel, we ob- 
tain 5j bushels, the quantity of bark ii|H)n the trunk, to which 
must lie added the quuntity eslfmated to he on the top, practi- • 
t 4 pnei>, however, are never at the trouble of calculating the quan- 
tity of bark upon the trunk, but make an estimate ot what they 
suppose to lie iqKin the whole tree. Besides, when bark is 
chopiied. It will measure to a great deal more than in a solid state, 
us found i>y tha above calculation. 

* In most places in the West Riding of Yorkshire, 6 jiecks Win- 
chester measure, oi 3225 cubic inches are accounted a bushel 

8 
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of bark, and 9 such bushbis a quarter ; and it baa been found by 
ezpenmcnt, that about 8 quarters of the bark of pretty large trees, 
or about twelve of that of small trees, or pole^xiood^ will weigh a 
ton ; consequent!) , we may reckon about 10 quarters, u})on a roe« 
diuen, to make a ton. 

10. When an Estate, containing a wood, or a great number of 
trees in the hedge-rows, is intended to lie sold, all the trees should 
be valued previously to the sale; as there have been instances 
where Estates have been sold, without considering the woods ; and 
the purchaser has immediately disposed of the timber for nearly 
the price of the Estate. 

11. When a rough calculation of a large wood is wanted, or 
time w ill not |xjrmit you to be very accurate, let un .icre lie mea- 
sured oil' in that part of the wood which appears to be of a mean 
value, and measure and estimate the timber, &.C, w'hich it contains ; 
then this estimation being multiplied by the number of acres in 
the wood, will give the value of the wootl nearly. Or measure and 
estimate an acre of the best and an acre of the worst , and mul- 
tiply half the sum of the two estimations by the number ot acres 
in the woixl, for the whole \alue. 

12 In measuring and valuing standing timber, various methods 
are adopted, by different jitrs^ons, in dCtling dow n the dimensions, 
Ac. Some enter the oaks, elms, &c. separately in difllrcnt parts 
of the bvKjk , and others enter them promiscuously, having a 
column in which they sjjecify the name of each tree. Some valuers 
estimate the quantity of cord-wood in the lop of each tree, or in the 
tops of two or three trees taken togethor,; and others value the top 
of each tree. » 

The two following examples will serve to illustrate what has 
been said on the subject of measuring and valuing standing timber. 
The content of each tree was found by the Sliding Rule, and the 
learner ought to repeat the process, m order to make himself expert 
at casting by the Rule. 
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EXAMPLES. 

1. Find the contents of six oak trees^ and the value 
of the tiinber contained in each tree, from the follow- 
ing dimensions and values. 


Sumbrr 

nr 

Bush, 

0/ 

Bark 

Cords 

fl/ 

Hood. 

Ijtngths 

in 

leet 

Quarter 

Gkrta tn 
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i « t 

i 

o 

Vafue 

per 

hoot 

A*, d. 

1 1 

Lz" J 
! 

1 

n 

0 

12 

81 

6 

o 

oi 

' 

12 

»! 

2 

3l 

0 

161 

12] 

17} 

2 

6 

2 

3 

9 

3 

32 

1 

Q 

3.91 

18 

89 

4 

■^1 

18 

18 

3 

4 

15 

1 • 

1 

2.3 

151 

391 

3 

0i 

5 

19 

3 

> 

5 


0 

1.5 

9] 

9} 

0 

3 ; 

1 

1 

' 4 } 

6 i 

80 

5 

1 

44 

• 

28} 

248 

6 

0 

'1 

74 

i 

8 

0 

Total 

1 

1341 


<• 

i 

— 

- 

1 

0 



0 

_ 


s 
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2. Required the oontents of ten trees, and the value 
of the timber in each tree, from the following dimen- 
sions and values. 


''o €j 
Trees 

Xumt s qf the 
Trees, 

f alue of thf 
Tops, 

£. d. 

e 

1 H 

s 

! .S 

a 

yulne 

per 

Foot. 

s. d- 

r alue of 
ruch Tree 

£. i. d. 

I 

Elm 

0 

5 

6 

42J 
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44} 

3 

0 

6 

12 

9 

1 2 

1 

1 

Abh 

0 

5 

0 

38| 

llj 

36} 

3 

0 

5 

9 

6 

3 

Pine 

0 

3 

0 

36 

14} 

52} 

3 

6 

9 

3 

9 

4 

Fir 

0 

1 

6 

28 

10 

19} 

1 

9 

1 

13 

8} 

5 
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0 

4 

6 

39J 

16} 

75 

2 

6 

9 

7 

6 

6 

Sycamore 

0 

3 

6 
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95 
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2 

6 

2 

3 

1} 

! 

Poplar ... 

0 

2 

G 

48} 

12J 

54} 

3 

0 

8 

4 

3 

8 

1 * 

Y'ew 

1 

0 

6 

9} 

3ff} 

,96} 

4 

9 

22 

18 

4} 

! 9 

1 

Fir 

0 

2 

0 

32} 

13} 

’39} 

2 

0 

3 

19 


B 




1 


B 



1 

1 



1 


1 

1 

1 

1 

1 

1 

1 

1 


1 



Note, Having described llie method* of measuring and valuing standing 
timber f and in ihe last Example, mentioned a vaiiety of trees, h is pre- 
sumed that this section cannot he i>ci ter concluded than by a short descrip- 
tion of the natures, p'^operties, and uses of tiiese trees. ' 

Besides, tt is absolutely necessary in order to become a valuer of timber, to 
be made acquainted with a few of the leading properties of trees, and their 
coaipaiative usefulness. 
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A DESCRIPTION 

OF THE 

NATURE AND PROPERTIES 
Of some of the most useful 
TIMBER TREES. 


THE OAK. 

Tije Oak stands at the head of all British timber- trees, as 
>\cll for Its utility, as for its majestic apjienrance. It is slow of 
growth, but if permitted to stand, U arrives at a size equal, if 
not superior, to that of anj other tree of the forest ; and by the 
vast arms which it throws out on eveiy side, it forms a mass 
which fills the eye of the s[>ectatur, and impresses him with gi- 
gantic ideas of its inasci^linc strength. The oak delights most in 
a rich, strong soil, in»\vhich it strikes its root to a great depth. 
It loves hillv , better Ufaii boggy ground, aad thrives liest in largo 
plantations. 

1 he uses to v^hlch oak is applied, are niimcroiiSt It is a firm 
w'ood, ivMkw’ill endure all weathers, climates, and seasons , hence 
it IS used for posts, rails, window-frames, casks, water-pails, carts, 
waggons, wheel-s[yokes, Ac. In machinery, no other wood is 
equal to it, where a great stress is to be borne, as in mill-w'ork^ 
Ac 'I and in water- works, it is inferior to none. It is also used 
for household furniture, such as tables, bcd-stcads, chests of draw- 
ers, Ac. ; but it has acquired its chief fame, in this countiy, by its 
use ill ship-biMlding, being much superior to foreign oak ; and has, 
no doubt, contributed very materially to the naval glory of Oli> 
England. 

S3 
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Some oak trees hav« arrived at an enormous rise. In Dr* 
Hunter’s edition of Evelyn’s Sylva, is given a figure of the old 
oak of CowUiorpe, in Yorkshire, which measures 48 feet in cir- 
cumference, at a yard from the ground. About a mile and a 
half from Shrewsbury, there is an oak whose girt is 44 feet at the 
bottom, 27 at the distance of 8 feet from the ground ; and it is 
414 height. In Hainault Forest, near Barking, in Essex, 

there is an oak which measures 36 feet in circumference. The 
tree has been known through many centurie$ by the name of Faib* 
LOP. Mr. Gilpin, iu hts **• Remarks on Forest Scenery and other 
Woodland Views,” says that the tradition of the country traces 
this tree half-way up the Christian sera. 

Some of our best poets have noticed the usefulness and remark- 
able longevity of the oak. 

Let India boast her plants, nor envy w'c 
The weeping amber and the balmy tree. 

While by our oaks the precious loads are borne, 

And realms commanded which those trees adorn. 

Pope. 

The monarch oak, the patriarch of the trees. 

Shoots rising up, and spreads by b|ow degrees : 

Three centuries he grows, and three Ue stays 
Supreme in sutg, and in three moreWoays. 

Drpoek. 


THE ASH. 

This tree generally grows tail and elegant, and makes a grace- 
ful appearance, when contrasted with trees of greater bulk. It 
fe^Orisbes most in woods, but will also thrive well in goal soils, 
Igion open grounds. 

/ There are few trees which excel the ash in utility; for its 
wood, next to that of oak, if employed for the greatest variety 
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of purposes. It may be pecuharly teamed the hutbandman'i 
tree ; for it is one of the principal materials in making ploughs* 
harrows, carts, waggons, spokes, and felloes for wheels, and 
vunuus other implements for rustic use. It is also employed by 
the turner for dairy utensils ; and at sea it is used for oars and 
hand-spikes. 

The toughness of its wood rendered it a favourite with the 
heroes of old, for the shafts of their potent spears ; hence it is 
poetically termed **the martial ash.** Homer arms his heroes 
with spears of ash. 

From Pelion's cloudy top an ash entire, 

Old Chiron fell'd, and sharp*d it for his sire. 

POPE*S Hoxer. 


THE BEECH. 

» 

This is one of the most stately of timber trees ; large woods 
arc wholly composed of it i lissome parts of this country. It par- 
ticularly delights in a chalky soil, where it will flourish and arrive 
at a great size ; although the land may have all the appearance of 
barrenness. , 

The wood of the bedch is brittle, and apt to decay ; but being 
of a flne g^ain, and eifsily wrought, it is used Tor a variety of do- 
mestic purposes. It 13 employed by the turner and cabinet-maker ; 
the former using it for his larger ware, and the latter for common 
chairs, *dtlfl other articles of furniture. It can be split so thin, 
that It IS used for band -boxes, hat-cases, book-covers, and scab- 
bards of s words. 


THE ELM. 

The common elm is a large timber tree, of great beauty and 
utility. It growa to a great height, and at the same thae, if 
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permlttedt ex|iands aomf» massy arms. It loves an open situation, 
and a black clayey soiU 

The wood of the elm is hard and touj^h ; and is used for a 
great variety of purposes. It is particularly serviccuble in 
ntuations where it it kept constantly wet ; and is therefore 
used for ship-planks, aater-pi|)es, pumps, mill-wheels, &.c. It is 
also employed for axle-trees, wheel-naves, gate-posts, chopping- 
blocks, &C. 


THE SYCAMORE. 

Tuis tree is of quick growth ; amves at a luroe size , and 
flourishes best in u{X'n places, and sandy ground. 

Its wood is soft and very white; hence it is proper for the use 
of the turner, w ho makes it into bowls, trenchers, and other do- 
mestic utensils. In consequence of its lightness, it is also occa- 
sionally nroLiglit up as cart and plough-timber. 


rHE BLACK POPLAR. 

The name of l/acA seems given to this tree in order to di.'iin- 
guish It from the tt/uIc poplar ; for its leaves are ^^Ixiautitul 
green, and the tree has nothing daik in its appearance. It loves 
a rich and moist soil ; it amves at a great size , and is one of the 
tallest and most stately to be seen, when lull grown. 

The wood of the poplar is tougher and harder than fir ; and is 
frequently used instead of it, for laths, jiackiiig- boxes, joofing, 
floonng, &.C. 

TAe white poplar does not arrive at so large a si-'c as the black. 
It grows best in moist situations ; and is very conspicuous fVoin 
the whiteness of its foliage. 
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THE ALDER.’ 

The alder flourKshes best in boggy situations, and by the tides 
of rivers, Slc. It sometimes amves at a large tiae ; it is, how- 
ever, chiefly used in this country for poles. Virgil, in his Georgies, 
tells as that by hollowing its trunk, it was anciently made into 
boats or canoes. 

The wood of the alder viill remain long sound under water. It 
IS employed for pumps, \i ater-pipes, piles, Ac. It is likewise used 
for shoe-heels, clogs, and turners’ work. 


THE WEYMOUTH PINE. 

This tree is a native of North America, where it is called the 
“ white pine” It frequently arrives at the hei^^ht of 100 feet; 
and IS therefore pieterred to the rest of the pine tribe for th« 
masts of large ships. Our men of xtat are generally furnished 
wiih masts of this s)>ecies of tree, from the timuei -yards of Nora 
Scotia. 

Lord Weymouth introduced it into this country ; on which 
account it is generally ^ndiui by hi» iidtnc; and has for some time, 
been a great favourite fvith planters. 




THE FIR. 

LiNK.a£iJ8 considers all the fir tribe to be only different species 
of the pine. Some of them grow best on mountainous situations ,• 
others prefer bogs and swamps; and they alone often compose 
exten^b woods, clothing barren and desolate regions, unfit for 
human culture. 

Many species of this tribe, are now become common in our 
plantations. Of these I shall only mention a few of the prin- 
C4X1I. 
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The Scotch F%r grows naturally in some parts of the High- 
lands of Scotland ; and also upon the mountainous parts of 
>Iorway, Sweden, and Hustkia. The lir grown m the native 
lorcsts of Scotland, is good, but aifords a ver> sc.intly supply ; 
consequently the greatest (lart of what is consumed h) us, is 
brought fiom Norway, and thoAcountries bordering upon the 
Baltic. 

No wood is at present used amongst us in siirh quantities at 
the fir; which under the name of diul^ kn empluyid alKiut InnUl- 
mg'*, for boards, plank««, Ix'ains, rafters, joists, &.c. 

Fir IS aiso used for the masts and jards of shijik; and from it 
w'e obtain the important productions of tiirpcntii.i, Ur, and pilch. 
It may, therefore, he culled the xatlots'' ttu\ with as imuli pro- 
priety as the odk. 

The Spruce Fir is a native of Norway ; and is said to afford the 
white deal. From the green tops of this tree is mailc the anti- 
acorbutic beverage culled “ Spruce-lieer.” 

The Stiver Fir^ grows in Norway and Gel many ; and from its 
trunk the yellow' deal is said to be procured. It also \iclds great 
abundance of tar. 

The Ijorch Fir is a native of the Alps and ApjKnnnes; and 
for lieauty and durability of wood, it greatly surpasses tlic 
Scotch fir. It is now become a great ftivpuritc in this country , 
and thrives well oq barren and sandy soiW. In some countries 
ships are built of this wood, which are represented as pioving very 
durable, 'fhe larch is remarkabl> resinous, and from il is obtained 
Venice turjicntine. " » ^ 


THE BIllCTI. 

There are four siiccies of birch. The common birch-tree 
may be cultivated upon barren land, wnere better trees w'lU 
not grow' ; for there is no ground bo bad as not to allow this 
to thrive in it. It will grow in moist springy land, or iii dry 
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gravel, or sand, where there is little surfacp ; hence persons who 
arc in pohsession of poor land, cannot emjiloy it lielter than by 
plantJng it with these trees. They have sometimes been planted 
upon ground thiit produced nothing hut moss ; and in nine or ten 
years after planting, have been sold for ten pounds per acre ; and 
the after-produce greatly incre<tiSd. 

The v\ood of this tree is U'^ed by broom-makers, hoop-benders, 
and turners. 


THE YKAr. 

The 3 e\\ is a native of this country, and is found in rocky and 
mountainous situations. It is frequently planted in church-yards, 
prolmbly on account of its being an ever-green. The leaves are of 
a poisonous nature ; Imth horses, cows, and children have died in 
consequence of eating them. 

This tree is remaikablc for its toughness and elasticity ; and is 
celebrated for the purposes to which its w'ood w-as anciently ap- 
plied m making that mos/ formidable weapon of our ‘ancestors,— 
the long-ho'jc, 

Th' elastic >cw, whose distant wounef 
With England’s rivals heap’d the ground. 

William’s Miscellanies. 


The wo(xi of the yew is at present valued by cabinet-makers 
and inlaycrs on account of its beautiful red veins; and it is alsoa^ 
goJSid material for flood-gates, axles, cogs for mill-wheels, and other 
workM^cre strength and durability are required. 

Th^^w seldom grows to a gi^at height , but sometimes arrives 
at an amazing* thickillies of trunk. 

In Parley church-yard, near Matlock, in Derbyshire, is a yew- 
tree, whose circumference is 33 feet. 
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THE HOLLY. 

Thx holly is an ever-green, and a native of the woods in this 
country ; where it sometimes arrives to the height of 20 or 30 
feet. It is, however, more usualljuseen in gardens and hedge-rows, 
in the state of a shrub. 

The wood of a full-grown holly is valuable, li is the whitest 
of all our hard woods, and is therefore used bv inlayers , and it is 
sometimes stained black, to imitate ebon). It is also excellent for 
the uses of the turner, carver, and mill-\i right ; being extrcnicly 
firm and durable. 


THE BOX. 

The box is another ever-green tree or c>hriib, which is some- 
times met with here in a wild state ; but more commonly in gar- 
dens and plantations. A strong shallow soil, of the lime-stone 
kind, seems to suit it best. 

The wood of the box is of a pale jcllow colour ; and being very 
bard, smooth, and solid, it is much valued for various piir|)oses. 
Mathematical and musical instruments arc Tiadc of it ; also knife- 
hondles, combs, sh Utles, Ac. It is the only tree whose wood is 
serviceable to the engraver. 


Havivo desenbed the natures, properties, and uses of most 
of the trees found in our woods and plantations, I shall conclude 
with the following extract from Mr. John Tube's Survey of the 
Agriculture of the North Riding of Yorkshire, a that 

abounds with useful and just observations 

Most people, I think, concur in this pc^ht, that for the last 
hsdf century, the wood in this kingdom has been terribly on the 
decline. 
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“ Tliat f?loomy probfK'ct is now becomt* tremendous, and siif- 
tiiicml) visible to ai^aLen the fears of evcK thinking person The 
axe IS often heard, but the planter is seldom veon. Let us cast oiir 
thouglus toward’! the future suppoit and welfare of our navj — our 
5olc protection ! — and we must ireinble at the continual disappear- 
aiKt of our oak. ^ome speedy j[ncthod must lie adopted to remedy 
N""' gre.it, national cmI ; or, besides the danger from bcrce external 
foes, \se must dtKrinme to go barefoot . wc should never think ot 
l<iokiog to foreign countries for a tonstaiit supply of o.»k-baik to 
tan our k.ubcr. Let Hriuni hel{i IkislII ' 

"■ hacli nobleman and geiitleman should insert, in the agreement 
with his tenaiit", a ( iause to eoiiiptl them to plant and protect, in 
the collars ot ihcir (h Ids, and ii}H»n pieces of waste ground, a 
Ilia’ll nuinlicr of good oak. oini. and asli-trccs, annually These 
trc«.> slioulil be found tn thclandloid, and he should enforce the 
pLirormaiue of this clause as ruidl) as the payment of the rent , 
incii will Ilk rising ^knci at ioii have cause to bless the wisdom and 
policy of tin [ircscnt age 
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SECTION IV. 

MISCELLANEOUS QUESTIONS 

CONCERNJKO 

SOLIDS. 


1. What is the solidity of a cuhieal stone, whose 

diagonal is 30 inches ^ Ans. 95 1.") 91*1 54 inchts, 

2. The length of a parallelopipedon is 10, Us breadth 
f), and Us depth 4 feet ; what is the length of a similar 
parallelopipedon, whose solidity is three times as much ^ 

/f«5. 14 122 19/rc/. 

3. The altitude of a cylinder is 20, and Us diameter 

10 inches; vhat is the altitude of another cylinder 
whose solidity is twice as much, its diameter being 30 
inches? Am, 4j incfm, 

4. The diameter of a legal Winchester bushel la 18^ 
inches, and its depth 8 iniiies; wh.it is the diameter 
of that bushel whose depth is 7 ihc|jf s ? 

Ahs, 19'777^>3 inches. 

5. Two men bouglit a conical piece of limber, which 
is to he equally divided between them, by a plane pa- 
rallel to the base; what will be the altitude of each 
part, the height of the cone being 21 feetj<?nd the 
diameter of its base 3 feet (i inches ? 

A?is. The alhlude the upper part is I 6 66771 feet ; 

^ and that of the lower part 4.33229 /ce/. 

6. Each side of the greater end of a piece of timber, 
in the form of the frustum of a square pyramid, is 5 
feet, each side of the less end 2 feet, and its pe|pendi- 
cular altitude 15 feet ; it is lequired to divide it equally 
between two persons, by a plane parallel to the ends. 

Ans. The height of the part next the less end is 1 0.25709, 
and the height the part next the greater end is 4.74291 
feet. 
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7. A gentleman has a bowling-^een, 500 feet in 

length, and 300 feet in breadth, i^ich he would raise 
1 foot higher, by means of the earth to be dug out 
of a ditch with which he intends to surround it ; what 
will be the depth of the ditch, if its breadth be every 
where 9 feet? Ans. 10.18744 /ee^ 

8. What must be the diameter of the bore of a can- 
"^no^, which is cast for an iron ball of 361b. in weight, so 

jlhat the diameter of the bore may be J of an inch more 
'than that of the ball ? Ans, 6.4747 tnc/tes* 

9- If a heavy sphere whose diameter is 8 inches, be 
put into a conical vessel, full of water, whose diameter 
is 10, and altitude 12 inches; it is required to deter- 
mine liow many cubic inches of water will run over. 

Am 2X0 17722 cubic inches, 

10. A cubical foot of brass is to be drawn into wiie 
of an inch 111 diameter, \\hat will be the length of 

the wire, allowing no waste in the metal? 

Ans, 31.25217 miles, 

1 1. How many 4 inch cubes can be cut out of a 12 

inch cube ? Ans, 27, 

12 The length of a piece of square timber is 12 
feet, and its solidity 48 feet , what will be its solidity 
when It IS made into the greatest cylinder possible? 

Ans. 37.6992 feel, 
13. A farmer b^rfowed part of a hay-^tack ot his 
neigliliour, w hich^iiKMsured 8 leet every wny, and paid 
him back l)y two equal cubical pieCes, each side of 
which measured Meet: Query, was the lender fully 
paid ^ Ans. lie vm paid only ^ fxirt, 

14 -A piece of timber is 20 inches broad, and 1() 
inches thick , at what distance Irom the end must a 
section be made, «o that the part sawn off may mea- 
sure exactly 5 cubic feet? Ans. 27 inches, 

15. A ships hold measures 120 feet in length, 33 in 
breadth, and 6 in depth ; how many bales of goods, 6 
feet long, 4 feet broad, and .3 tcet deep, may be stow- 
ed therein, lea\ mg a gang^way^ 3 feet broad, the whole 
length of the hold ? Ans. 300f 
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l6. The diameter of a circular island is 500 feet, 
and it is surrounded by an oblique-sided moat ; how 
many cubic yards of earth uere dug out of it, the 
breadth at the top being 10 feet, the breadth at the 
l)ottom 4 feet, and the perpendicular depth 8 feet? 

*201 f) f)5244 ciilnc if ard$. 

17* Suppose it be found, by measurement, that a 
man of isar, with its ordnance, ngging, and appoint- 
ments, draws so much water ns to disphice >000 cubic 
feet of sea-vater; required the weight of the \es'iel. 

Ans. 1 .57 1 f ^ jj tons. 

IS. The length of a cylindrical piece of timber is 1 *> 
feet, and its diameter 4 feet : what will be its solidity 
when hewn into a square pii^m ^ Ahs\ 120 /cW. 

Ifl. How many bnclv^s, each S inches long, 1* lnche^ 
broad, and 3 inclies thick, will liudd a wall *200 Ket 
long, 10 leet high, ai*d 1 loot thick ^ 

Am '^nootj 

20. What IS the weight ol .a ent non (aniKm-lial! 
whose (hameler is 4 inches? Ans () pounds 

21 The ball upon the top of St. Pauls ctmrch, in 
Leeds, is 3 feet in di.inietei, .ind it is coveied with 
copper of an inch thick ; icqiiired the \aliic of the 
copper, at 2 a. 3\d. per pound avoirdujmis 

Anh £: 12 s. 5; f/ 

22. What is the weight of a hoinb-diell, oi hollow 
sphere of cast iron, whose inside di.npetei is f) jnehea, 
and the thickness of the metal an inch and a half ^ 

Ans. 

i\3. The lengih and breadth of the gi eater end of a 
mill-hopper, in the foiin of a piivnioid, are 4(>Mn(I .*}() 
inches, the length and breadth of the less end 10 and 
6 inches ; and its perpendicular altitude 3f) inelus , how 
many Winchester bushels will it hold, 2lo0.42 cubic 
hiches making a bushel ^ Ans. 8 /i378() bus/ith. 

24. A tree whose length is 28 feet, girts 45 inches in 
the middle, with a rope I inch in diameter; requited 
its true girt, and likewise its solidity, accoiding to the 
quartet -gilt method of measuring timber ; the length 
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of the rope la^hen extended in a right-line, being equal 
to the circumference of its centre, when formed into a 
circle, in taking the girt of the tree. 

Afis. The true girt is 4*1. 858364 inches^ and the solidity 
21.293157 /re/ ; hence appears the propriety of gii ting 
trees mih a small string, ot with a measuring-tape, 

\ 25. A leaden pipe 12 feet in length, weighs lOOlb. 
Jvoirdupois ; required the thickness of the lead, tlie 
/iameter of the bore being 2 inches. 

Ans, .2408 of an inch, 

2(). Required the thickness of the shell of a hollow 
*.phere of copper, weighing .3 Ih. avoirdupois, so that 
being put into common whaler, it may be just imtiuTsed 
by its own weight? Ans, .1042 of an inch. 

27 . The bore of «i syringe which holds one pint, 

wine measure, is P, inch in diameter; what is tfie 
length of the piston? Ans, 16.33936 inches, 

28. If a balloon contains 1000 yards of silk, J of a 

yard wide; what is its diameter, admitting it to be a 
perfect sphere ? Ans, 15,415095 yards. 

29* A hollow sphere of ebony, whose diameter is 18 
inches, H found to ^i^k ju'^t 6 inches in sea-water; le- 
ijiiircd the thickness of tlie shell, .647333 of an inch. 

30. One ev’ning*! chaiicM wdth a tinker sit, 

Who'se longue laii^ i^*cat deal too fasl^for his wit ; 

He talk’d of his ait with ahumlance of mettle ; 

So 1 ask’d him to make me u dat-bottom’d kettle : 

Let ihe^top and the bottom diameters be. 

In just such propoition as five i> to thiee ; 

TweKe inches the depth { propos'd, and no more; 

And to hold in ale-gallons seven less than a scoie. 

He promis’d to do it, and straiglit to work went ; • 

But wdien he had done it, he found it too scant; 

He alter’d it then, but too big he now made it; 

For though it held riglit, the diameters fail’d it: 

'riuis makiqg it often loo big, and too little. 

The tinker at last, quite spoiled his kettle ; 

But he vows he will bring his said promise to pass, 

Or he’ll utteily spoil every ounce of his brass ; 

. r 3 
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Now, to save him from ruin, I pray find him out 
The diameter's length, for he’ll ne’er do't I doiilit. 

Ahs. The hotlom diameter is 14.640098, and the top 
diameter, S4 400163 inches. 

VofF Thu iimcnloiu <fu«rsiion wus, 1 ftrti firupoied in ilie 1 sdira’ 

Dtarj, Tor ili« >rtr I7ii, 


P A K T \ 


ARTIFICERS’ WORK 

7/ir AtUficerti frhose ^rofKx me here to be treated oj. nte 
lirirklayers, Maaort/i, Curpnitas, and Jomen, Siutet* 
and Tilers, Plasterers, Paintets, Oinztirs, Phnnbns, 
and Pavers » 


The contents? of the work^ of all artificers, whethei 
superficial or solid, mu^t be louiul by the Rules given 
in the foregoing Frobltiiis, for the lespeclive figure^ 
This ought to be particularly alleiuled to in taking ihe 
diinensions. 

I’fie following Rule, which should be got hy he<iit, 
belter ‘adapted lor (V(M^ Multtphcation, than any 
other 1 have seen ; and a« It? fouiths make 1 thud, 
thirds 1 second, 11? ^ecoixU 1 inch, and It? inthes 1 
fo(>t; these iiiiniber'*, when not too large, may he more 
ex|U'ditiously turned into the higher denommaiions hy 
the Pence Table, then by divid.ng them by lii. 

RULE. 

Feet multiplied into feet give feet. 

Feet multiplied into inches give inches. 

Feet multiplied into seconds give seconds. 

Inches multiplied into inches give seconds. 

Inches multiplied into seconds give thirds. 

Seconds multiplied into seconds give fourths. 

The measures chiefly used by Artificers, are con- 
tained in the following table: 
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12 inchea [• 1 lineal foot. 

144< square inches j ] square foot, 

q square feet j 1 square yard, 

scjuare feet )>>make<^ I square rood. 

100 square leet | 1 square. 

27'-^ 5 'square feet, or 7 I 5 ^ square rod, pole, 

S0\ s(juare yaicU 3 J t ( or perch. 

) yntf A» ilu ininiher I u ra'Iicr troubU>r< me divide bv, it \* nu- 
tumAiv, III pr'icnco, to divide by 57®, omitiin^ iIk b.it if Uuk i„* rioJ 
thought cuind eiiniuh, roiutrt ilu | into deiiinals } ur^eOuce ibc iliri«ur 

tOMl 

loth*' I npiopd f.ai IJOM , and multiply the content in ft et 4 , iikI t'l- 

4 

Vide ih( iiroduet by insT, anil tin ((iiotir'iit t»ill be the number of r.idir snu^ht 
iitvidi lilt, uiunindir, it aiiv, b) i, and the quotient will licilulett. 

I la Kid of ’iqudK liei, ihc square 'd I' ^ feet but tii nont* |>la( e. 
ibt ' 'o lu 1 ir <!)« b pnie of 18 ft It , fix Si* iqi’jiri f« et. 


BRICKLAYERS' WORK. 

BiKkl.iyrrs trencrally compute their woik by the lod 
of 27‘J’ <'(|uaic feet, aud at the rate of a brick and a 
lialt thu k , consequemly, if a wall be moie or le<s in 
thickiir^s 111.511 lIn^ standard, it nlll^t be reduced to it, 
in the followinj inannei Multiply the enperfiiial con- 
toiil of the wall, dll feet, l)v llie number St half bricks 
mIikIi It IS ill iliKknc'S; and ^ ot the pioduct will be 
the (onit lit sought. 

In some ])lacts, hovcvei, hiick-woik is nieasnreil by 
the rbdd of b."? '‘quare Uct ; that is, 21 feet in length, 
and lett high, and then no regard is piaid to the 
thickness of the \>all, in measuiing , as the pi ice of the 
woikniansfnp is legulated accoiding to the thickness. 

I. Inlak.nj Uic dimonunn* of a buildinf, nuasure hall round On 
ouUide and halt louiut the ln^lde, and the $’im of tlitsc two will be the true 
tonipam of the building. Oi, 4 units the thn kness ot the wall taken from 
ilie whole compass, on the outside, nr added to the whole compass within, 
will give ihe true cuiiipass , wlilih muliipiv by the heinlir, and the prod»u t 
will bi till niptrflcial < niiteut of iht walls , and if the hrtadih of the buildtnf 
be muliiplied bv the lu igiit ul one gable-ci.d, you will obtain the conient of 
bo'h I he gable e.ids. 
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In some placet it is cuslomiiry to take the whole compass, on the outside, 
in ordtr to make an allowance to the workmen, for the trouble of turning 
the corners I but this should not be done lor both workmanship and mate- 
rials, except specified in the agreement , but (or workmanship only. 

If the workmen he allowid so much per >uid, liiuul measure, fur the cor- 
ners, which IS the custom iii some places, the true compass of the buildiiiK 
ought tiun to be takm fur both workmanship and materials. 

t When the height of a bciildiiig is uncqiiul, measure a pieit round tlir- 
bottom, so us to niukc the upper part all ol one iivigbt , and in doing thii. 
holes niusi be dii? in the ground, to enabler you to take your dimensiuiiH in 
the (ouodation. |^veral altitudes of the bottom part must he t.ikeii , and 
ttifcir sum divided by their number, may bi considered as a nuuii a'lrudc 

1 In most hui'dings of two or more stones, iJie walls deert >iS( in tlrck- 
ness, lowurd' the tup , and this dimiiiuiiun ^eiii r. Ilj consists of bait u brit k, 
in (Hth story. Ibe thickness is set off uii ih< iiUide, and coriiiiiniilv m a 
plai e wtirre the floor will be laid 5 a cuntntaiice by which the ut fj/ is i un- 
ceaU d 

The stones that are of diffi rent ihickuci'Scs imist he nieacuied Mparaic’v 
except by a(’reomint, one prut hr allowed lor tin whuU, wliuh i» iii»i uiitn 
the case 

When the walls of a building are ol diffeitnt thicknesses, ihe uppi r inmi.s 
are broader thuuilie lower ones, hence a«<i-q// ine\ be discovciei , alihough 
the walls be p'abtercd and tlie fluois laid. 

4 Door$and vmd^jws must alwavs be deducied for malermK, if iln -t In tiu 
siipulution to the contrary , but (or workmanship, these d>dn< lions .ut svi- 
doin made, exiepi the doors and vindows he viry numerous, as in w,)ik- 
fthup*, &c. , or larger than l)ic usual sixi. as in sITup.rrnnts, &.r 

111 these I asi’s v»e Suneyur must ex»uiiea discrenonaiy jndiMiuiii, (or 
the windows of huiidinga vury so much in si/e and number, that no speual 
Hub can he given. 

it. If a c/iifftTiei/ Stand hy itself, without any party wall hcina juiiu d to n, 
takt the girt, in the middle, for i he hngih, and ttie height of itif^tory lot 
tiu breadth, hut if the chimney-hack be a pariy-wall, and the wail In riua- 
suied by ilstlf, yuii must girt the chimney round, to the wall, on eat n ^nli , 
lor the length , and take the breadth the sum< ns bcfoie. 

When a cfiimfiey is wrouglit upright liom the ma*i((e-(rt( to Hit ceiling, ibe 
tiiuknesi of »he whole, is generePy considered the same as that ol tin jnmh ^ . 
and nodediKtion is ever made for ili< vacancy liLtwetn the flo«ir and the 
numtfe-titf, because of the taihcringol the triast and wings, lu inuki ruum 
for the liearth in the next story. 

Chimney shafts Above the mof, nremeaiuied by girting tbenii in the iiiidille, 
(rr ihe length, and taking the hciehi for the bieadih. 

Tbtir thickness is generally uccounitd haH a brick mure itniii it is m 
realty , in consideration ol the plasicriiig and siaffolding. 
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6 111 »ninc piftcet doiibU' meusiire* for woi kmanshtp, i« ulloweii for ehitn- 
III coii»eqiienc£ of their being more trouhlefnme to be made than ilie 
oi her pariK of ilie building , and m others they arc done at so mut h per yaid, 
hiieal measure, or nl so miuh per piece. 

It is also lusiurnary, in most pUirs, foi hrn klavers, to charge so mu<h 
extra for tvtry art h they turn . anti this charge is regulatetl by the sue ol the 
arch. They also make a difference in the prite between an inside and .in 
oiiTiide arch, chargiiiB less for the former than the latter 

EWMPLES. 

1. The len^rih of a wall is 86 feet 9 inches, its heiijlit 
12 feet () inches, and its thickness 3 bricks ; how many 
felandard lods of bnck-woik does it contain ^ 

By Decimals, 

86 73 lenijih. 

li .> hei;^ht. 

8(i73 

7osT‘I^5 

() 

iT2}21fi« 730(7 tods, Q6i Jt, 9 vi the amwa. 

2()1- i\maimlvr. 

By Cross Mulhphcatiwi, 

frr'f Inches 

80 9 

V2 6 

u)T\ 0 

43 4 6 " 

1084 4^6 • 

6 

3)6306 3 ’ 0 

272)2 1 68 9 0(7 rods, 264>/i 9 o?i s nrr. 

1904 

264 remainder. 
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2. In taking the jdimensions of a cottage, I find that 
half the compass, on the outside, is 40 fept, half the 
compass within 37 feet, the height from the foundation 
to the eaves 9 feet, the height of the gable^end 5 feet, 
and its breadth 18 feet; how many roods of brick- 
work are contained in the building ; deducting for a 
door, which measures 6 feet by 3, and a window 
whose height is 5, and breadth 4 feet ? 

A ns. 11 7'oods, 52 

3. The circumference of a circular building at the 

iron foundry of Messrs, Fenton, Murray, and VV’ood, in 
Leeds, is 241 feet, and its height, from the bottom to 
the eavp's, 49 feet 6 inches ; flow many rood** are con- 
tained in the wall ; deducting for a door who^-e breadth 
is 12, and lieight 14 feet: for 9b windows, each of 
which measures () feet 7 inches by 4 feet ; and for 1 1* 
window 8, w hose heights are 9 feet (i inches, and breadths 
5 feet 4 inches ? Ans. 135 ?o<h{s, 

4. The true compass of a building, two stone'^ high, 

^ inches ; the height of the low’er story is U) 
feet b inches, and the thickness of the w’all 2 bricks , 
tlie height of the upper stojy 8 feet 3 inches, ami 
the thickness oi the wall 1 J biick ; the gable-end mea- 
sures 20 feet in bieadth, and 8 feet in height, and i^ 

1 J brick thick ; what did the brick-work cost at if.l t 
12.r. pe** Mularcl rod ; deducting t^*r b windows in tlic* 
lower > ^ , each of which nif iMuec 5 feet b inches l>y 

4 feet 3 iiuhe-, and a door whose height is (i feet 0 
inches unci bieachh 3 feet 9 inches ; and fotii wdiulows 
in the upper story, who'^e climenMons aie 4 feet 9 
incites hy 4 tccl 3 inches? Ans, £ 13b ()a. 9</. 


MASONS' WORK. 

All kinds of stone-work belong to Masonry ; and 
the measures generally used are the lineal foot, the 
square foot, the square yard, the square rod of 63 feet, 
and the cubic foot. 
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Carved mouldings, &c. are generally measureil by 
tile lineal foot ; and ornamental work, such as arches, 
architraves, friezes, cornices, chimney-pieces, &c. by 
the square foot. Also all tooled or cleansed work is 
hieasured by the square foot ; viz. door-posts, window- 
jambs, flags, steps, &c. ; but rough flagging is generally 
mea>ured by the square yard. 

Walls are sometimes measured by the square yard, 
and sometimes by the rood of square feet. 
j Columns, pillars, l)locks of marble or stone, &c. are 
measured by the solid fool ; and sometimes the contents 
of walU are found in the same measure. 

Solid measure is chiefly used for materials, and su- 
perficial for workmanship ; in some places, however, 
masons are paid so much per rood, for workmanship 
and materials ; and the price is regulated by the thick- 
ness of the wall. 


Mote I The dmunanins of itonc bmltlnig^ arc Uken in ihe same manner as 
in Bricklayers* W<irk , and deductions must be made (urlc/oori, trtiuioies, &c., 
fxiept iIk agrecincul proliibitk It. These deductions, hosvever, ought only 
lo be made foi materials , as the i»orkiiien are fully entitled to receive pay 
lor the whole at* walling, in toiuemniicc of the trouble of fixing the window- 
jarnhs, Sit, 

111 incasuring too/ed or cleunied fronts, the doors and windows mint be dc- 
ducud , as the price of the workmanship, in these cases, is too considerable 
tiir ih< 111 u» bi II cludi d 

«. The walls of the iippt^- stones of buildings are, in gcn^l, not so thick 
ns those ot the lower sloriis , but tlic price for the workmanship is common- 
ly ihi same, in the i^oiindeiation of the trouble of scaffolding, and the labour 
*»l rarrsing up the inafeiials. 

Ill some places it is nistoinary to measure door-posts, mndow jambs, steps, 
kc. by the cubic fool for the materials, and the siipeTfu lal foot, for thework- 
mnnship. and in others, somuibpir superhcial fool, is charged for work - 
mantliip and materials; and In takmn the brea-uh, or girt, the tape is made 
to ply clcise ovtr every part uf the stone that has been tooled, except it appear 
that I he workmen haie intentionally tooled mote than is necessary ^ 

' The It ngih ol a circulai window-head, or door-luad, is found by taking half 
the sum of the greater and less arches. 

4 In making the notch in the window-jambs, for the frame of the window, 
some workmen are in the habit of tooling or chiseling the jambs further on 
the inside, than the window-frame requires, in order to make the work mea- 
sure as much as possible j few arcbitecu, will, however, allow more UtanS or 
4 inches for both side! of the notch. 
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innuiumnn^ajlight^gtrpi, intke the tape ply cloav over them in the 
initjdte, from the top to the hoiUifii» tin the length and take the length of e 
^lepfor the breadih. Or» if the svept be all of one me, multiply the area of 
one step by the number of steps. 

The ondc and (he hzadmg's ought always to he measured by themselves. 

6. All the parts of oniuinenial troiitispiercs must be measured sepaiately 
VIZ. dadus, eu/Hmiu, pi^u>ters, a rcAU rapes, /rtnes, coniicrs, pri/imsafi, 

4c, 4c. 

7 It IS customary, in some places, to allow double measure r>r alt kinds of 
circular wo'-k, such as Cj/ltndrua’ or roatcul lolumMi, rirnslar prdimmti, ateheti 
dsor or windoie-ktads, 4c. . and also (or cortuees, feath^ed gubUs, 4c , inothi r 
places, oriK the area and half the area aic allowed ; it is much better, how- 
ever, to proportion ihe piice to the workmanship, and lake the rius inessuie- 
iiieikl 

It IS aUo tustomirv, in moat places, to pn> the workmen so mut h per \ard 
hiieal, (or tl e iruiible of turnme the ruiiiers of buildings and hi wing the 
Slones in a proper manner (u f«>rm these corners. 

If thi (orners be formed by toulid or cleansed rruiu, they must be iiiea- 
surecl separate!), and added to the tooled nr ckansid woik. In this rase no 
o her cliarnc ou&ht to be made for the cot nets. 

It may likewise be observed, that masons are generally allowed something 
extra, for the ttoubli of turning arches 


EXAMI*LES. 

1. The lenjTih of a w.ill is 8(5 feet 9 inches, its liei^ht 
10 ^eet 6 inches, and its thickness 2 feet 3 inches ; re- 
quired lib superficies and sulidity< 

Decimals^ 

feet 

86 75 length. 

10 5 height. 

4^375 
8(575 _ 

910.875 superficies. 

2 25 thickness. 

4554375 

1821750 

1821750 

2049.46*875 solidity. 
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jBy Crott MuUiflicalUm. 


F§et Inchea, 


86 

9 

length. 

10 

6 

height. 

867 

6 


43 

4 

6" 

910 

10 

6 superficies. 

2 

3 

0 thickness. 

isai 

9 

0 

227 

8 

7 6'" 

2049 

5 

7 6 solidity. 


2. The length of a flight of Yorkshire-stone steps is 
10 feet 6 inches, and their breadth 3 feet 9 inches; the 
landing measures 5 feet 3 inches by 4 feet 0 inches ; 
to what do they' amount, at 1.9. prf. per square foot, 
for workmanship and materials? Ans, £5, 10s. 3d. 

3. The side of a square pillar, of Poilland-stone, 

measures 1 foot 9 inches, and its height 7 feet 6' inches ; 
what is the value of^ pillars of the same dimensions, 
at 5s. ()d. per cubic foot ? Aus. 12.y. 5d. 

4. I’he circiimterence of the base tfl’ a stone column 

measures fi feet 10 inches, the circurnfeience at the top 
3 feet 8 inches, and the slant height 9 feet 3 indues ; 
required the expense of cleansing or jjohslnng the con- 
vex surfaces of 4 such columns, at 9^/- per square 
foot. Afis. klG 19^. 11 Jr/. 

5. The threshold of a door measures 4 feet (i inches 
in length, 1 1 inches in breadth, and 5 inches in thick-« 
tiess ; the head is 4 feet 1 1 inches long, 1 0 inches broad, 
and 7 inches thick , each jamb is 6 feet 5 inches in 
height, 10 inches broad, and 7 inches thick ; how 
many cubic; feet of stone do they all contain ? 

Ans. 10 JL 4 in. 2 pa, 

6. A window-sole measures 5 feet 10 inches in length, 
and 15 inches in girt ; the head is 5 feet 8 inches long, 

u 
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and girts 1 1 inches^ the tiright tf each jamb is 6 feet 
4 inches, and the girt, including S inches for the notch^ 
1 foot 2 inches ; what will be the expense of tooling 
the soles, heads, and jambs of 8 such windows, at 
Id. per square foot ? Ans. £6. 7s. 2 Jrf. 

7. The mantle-tree of a fire-place measures 6 feet 5 
inches in length, g inches in breadth, and 6 inches in 
thickness ; the height of each jamb is 4 feet 9 inches, 
the breadth 9 inches, and the thickness 6 inches ; the 
length of the slab is 6 feet 3 inches, and its breadth 2 
feet 6 inches ; the two coves are each 4 feet 9 inches 
higli, and 9 inches broad ; the chimney-piece measures 
f) feet 9 inches by 6 inches ; what did the marble cost ; 
the jambs and mantle being 10s. per cubic foot, 

and the coves, slab, and chimney-piece at 12^. 6d. per 
square foot > ^ Ans, £42. 18 s. lid. 

S. Farnley ('hapel, in the Parish of Leeds, measures 
()() feet 8 inches in length, and 32 feet 7 inches in 
!)readth, on the outside ; its {>erpendicular height from 
tlie foundation to the ridge, is 32 feet, and from the 
foundation to the eaves, 22 teet 6 inches ; and the 
thickness of the wall is 2 feet ; how many roods of ma- 
terials are contained in the building; taking its true 
c ompass, and deducting for 7 arched i\mdows, whose 
heights, fioni the sole to the crown or middle of the 
arch are 11 fctt 8^ inches, from the sole to the spring 
of the aich, or where it begins to turn, 9 feet 4 inches, 
rind breadths 4 feet 9 inches ; and for an arched door, 
whose height, from the thteshold to the crown of the 
arch, IS 9 feet 4| inches, from the threshold to the 
spring of the arch, 7 feet, and breadth 4 feet 9 inches? 

Ans. 66 roods, ^23 feet. 

9 . A cloth-mill, at Armley, in the Parish of Leeds, 
measures 192 feet in length, and 32 feet in breadth, 
on the outside ; its perpendicular height, from the 
foundation to the eaves, is 35 feet, the height of the 
gable-end 8 feet, and the thickness of the wall 2 feel ; 
how mgny roods does the building contain ; taking the 
true compass, and making deductions Ibr 2 doors, one 
ot ^ tuch measures 9 feet 6 inches by 6 feet, and the 
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Other 9 feet 6 inche$«Jn| 5 for 69 windows, whose 
dimensions are 7 indies by* 4 feet, and 78 win- 

dows, each of which ii 7 in height, and 4 feet m 
breadth ? Jns. 179 roods, 20 J JeeL 


A DESCRIPTION 

OF 

Portland; Yorkshire^ and Purbcck Stone ; 

A^p ALSO OF 

VARIOUS KI\’DS OF MARBLK. 


The learned and ingenious Mr. Robert Boyle observes, that 
1 comfMJient knowledge of the &tunes used in budding, is of the 
rcaicst importance ; one stone dug out of a quarry being found 
10 moulder aw'ay in a few n infers, while another will brave the 
weather for many oges The same author adds, tliat although 
some stones will decay in afcw» years, others will not have attained 
their full hardness m hal^a century. 

Free-sion’l is ver^ much used in building. Il^l^ of a sandy 
nature, and may be c^l freeiv in any directn^ii , hence it derives 
Its name. It is generally ol reddish, yellowish, whitish, or greyish 
lolour; and is sometimes iniitcd with small particles of mica, or 
vestiges of shells. 

There are many excellent qiiames of free-stone in Kngland. 
Those in the petimsiila of Portland, 111 Dorsetshire, and in the 
vicinity of Leeds, in Yorkshire, are the most celebrated. 

PouTi.AND-siONL IS of a soft nature, w hen du&r out of the 
quarry ; hut in process of time becomes harder. Some of the 
finest structures in la^ndon are biiill with this stone, as the picr.'t 
and arches of Westminster Bridge, the magniliecnt cathedral of 
St. Paul 8 , 6 cc. &c. 

YoHKSHiKE-siONE IS harder when dug out of the quarry, than 
Portland ; and it becomes still more hard by being exposed to the 
weather. LcAge quuntiiics of this ^tune are sent to different parts 
of England. It is noted not only for its use 111 building, but also 
for its durability when laid under water ; hence it is much used 
fur bridges, docks, &.c. 
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Kirkttfdl Alhey^ situated ah<A'«re<^|^ from l^eeds, is built 
of this btone ; and most*of the allies dHirhlch the outer walls are 
cointioscd, are not only j>crlectly %ut extremely hard. A 

few arc in a stale of decay ; w hich |iIdw the justness of Mr, Boyle's 
olisenations before ({uotul. 

It IS 667 years since this Abbey wa« built. Part of it was un- 
roofed, at the divsohitlon of the house, in the reign of Henry VIII, , 
and the vhole is now completely in rums. 

Pr RBECK-RTONF IS diig out of quaiTiLS in the isle of Purbcck, 
in Dorsetshire ; and is of a much harder imture than either Port- 
land or York shirt*-'. tone. 

There arc numerous sorlv of this stone, the finest of which take 
a gi>4>d polish, and are usetl for chunncv-piecc'^, hearths, grave- 
stones, Ac. The toarser kinds make exctlient paving-stones. 

MAiUii.L IS a line laluable stone, cMicmely hard amt com- 
pact ; and capable of receiving a \erv lieautifiil |H)lish. It is chiefly 
used in works of ornament, as columns, staiues, altars, tombs, 
chiintieN -piv‘ces. v*ve Ac ^ 

Of this Slone iliere arc many \aricties, as white, blucl«, pur- 
ple, Ac. 

Eucih»h xthitr mnrhh is generally ceined'^with red. Dtrhif»)urc 
mat bit is variiius y ckuulcd and diversified with brown, red, and 
yellow. That of Ih^utiJiirc is either b’ark with white veins, or 
red \ariegatid with grey and orange. Marble oj Anvcrfffti in 
Franco, is of a jwle red, mingled with \iolei, green, and yellow. 

Various other kinds arc denominated bv the places from which 
they are broup 
Languedoc, in 1 


CARPE 

To this I 
house ; viz. 
ting, &c. &c. 

Flooring, 

computed by ^ , 

however, naked flooring and roofing are measured by 
the cubic foot for materials^ and by the square of 100 
feet, for workmanship. 

Wainscotting, doors, window-shutters, &c. are com- 
monly measuied by the square foot ; enriched mould- 
ings and several other articles, by the lineal foot ; and 
some things are done at so much per piece. 
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Ktf I. H mtoKifiu "■« of the raoa tMei to 

Uie bMTlng of the let info the wall, at each for 

one dliuenHoni and the the rooitt added to the bearing of tho 

firdert, for tlie other dimeniden. 

If there be nf> girder*, the length of the room mutt be taken for one dimen* 
aioo) and Its bieadth added to the beaHtig rif the joiMa for the other. 

The girrfrn and ;««<! of floors intended to bear great weighti, ouglit to be 
let into the wail, at each end, H of the wall'a thickneea; bat in common 
flooring, the girders have aeldorfi more than 9 or 10 inches beating, and the 
joists about b or 6 inthet. 

For boarded Jlotmng, take the length and breadth of the room f and deduc- 
tions must always be made ior hearths and well holes. 

In naked flr»orlng, no deductions are made for heanha, in consequence of 
the Hddiitunal trouble and w,i->ie u' raatcriais , but welhholes musi always be 
d« flucitd. 

if the inateriols o( thi nakul be charged bv the cubic foot, multiply 
the solidity o( one jmst by the number of joibts of the same dimensions; 
and when tlie girders are alt of the same size, proceed with them in a similar 
manner, if nut, And tlie solidity of each separately. 


^^Pamhoni arc in asurtd from wall to wall for one dimension, and f^om 
fliior to floor, or as lai as they ixuiit^ for tlieoihcr dimension , anddcductions 
Bitisi be made for doors and windows, except the agreement includes them. 

btrong parti. i('ns, made with framed timber, are generally mrasuied in the 
same maiiuci as tiooinig. 

Weatbtr boarding n s.imtMlnn siompuied by the square of 100 feet, the same 
as pariit otitiii. , *-010(1 iinc'id'y th'- square foot, the tame as wainscotiing ; 
and soiTictiines it is nieusiA'ud by the lineal toot. 


*1 fn loojing, the l«*uf.ih of the hoiue in the inside, added to ^ of the thick, 
ness of each gab c, is to be taken for Hu h iiiib ; because the purlins ought to 
be Itl into the wall, at each tnd, ^ ol its thickness ; and the breadth or |irt 
will he etjiial to twice tlu ilutuncc measured from the ridge, down the prin- 
cipal rq'fer, over the emi nf ifu tit-6e07», to the wall. 

II the ronf he covered with tiles or slates lieforc the Joiner’s Work be mea- 
sured off, which irfvcry olten the case, you roust endeatour to Hscenmn th% 
eiae ^irt as iv arly as possible. In geiural twice the distance between tlM top 
oi the ridge and the extrcnfiify of the caves will be railiet too much) this, 
hnweiei, depends very muCli UhOn the depth of the tie-beani. 

In measuring, rooli.ig, wheiberlor woikniins'upor maieriuU, no deductions 
ought to l>c made for the holes of thimney-shafts, sky-ltghit, or luihcrri- 
lights, on ai count of their additional ircMibli, and tiie waste of roatcnals. 

When on^ks, runiiti.g fiomllie iWge to the ea\es, are furnied in a roo^ 

u 3 
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tbit Angle which bendi outwird li <lHiA thnt which brndt inwird 

A vaUqf ; And in roofing, it i/cuttonllPlA Joiner tome AddItionAl 

ineAeiirtinent, in coniiderallon of the wiiyi^ii^iSiliiii, nod exirt trouble. 

In most plAcei the length of the hi|> or v«lley u multiplied by 8 feet, end 
the product Added to the content of the roof. 

The sides of the hipped roof of a rectangular building are trtpeioids, and 
the ends tnangies } hence, it is evident that if the contents of these figures 
be found separately, their sum will be the content of the whole roof. 

Or, if the length of one side and the breadth of one end, taken halfway 
between the ridge and the eaves, be multiplied by the girt of the roof, the 
product will be ihc content. 


When the toliditv of the tie 6eani«, rq/trrs, Maf^poiU, purhas, ^c. in the 
roof of a building, are required i they roust he found in the same manner as 
directed for girders and joists, in naked flooring. 


4. The pitches of roofs are frequently made according to the fancy of the 
designer Formerly they were made much higher than Architects, in general, 
roake them at present ; some regard, however, ou|ht always to he paid to the 
covering they are to receive 

When the length of the rafters is | of the breadth of the building, vmhin 
the walls, the roof is said to be of a true pitch. In this rase, the angle flnn* 
ed at the iidge, by the ralters, is 97M perpendicular height of the 

gable I of the breadth of the building. In the inside. 

Some Architects use this pitch when the covering is pantiles, and others 
take no more than half the breadth of the building. 

When the covering is slate, some persons take | of the breadth of the build- 
ing for the height of the gable » and others consider this pitch too low, and take 
J of the breadth. , 

When the heJfc.ic of the gable is equal to ^ the b^'^adth of the building, the 
angle at the ridge is go^. when it is equal to the angle is 37', and 
when equal to the angle is bi*. 


5, W'ttiBscothng IS measured by taking the compass of the room, as ii is 
upon the floor, for the length, and the height from »he floor to the teiling, or 
at far k% the wainscot eaiendt, for the breadth \ and in doing tins, jou must 
flrd over the swelling panels, &c., making the tape plj ilose into all the 
mouldings. 

CMciS are someilmes done by the lineal foot, and sometimes tj the square 
'foot, they, however, must always he measured separately from the waln- 
Acotting. 

CMmaeys, wfndow-seott, cAeeir- boards, toffilt, casings, arc/ii A aoes, Ac. must 
be measured by themselves j and deductions ought always to be made for 
doors, windows, fire-places, and other openings. 
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«. I•mt^lmrt»gt dMT. it« length, ni««wr«l along the 

Straight edge, and once iliiOTl»ca^%e length , and its breadth, preesing 
the tape into all the »onld|%8|^|^e panels, and once Us thickneu fur the 
breadth. 

li a door be panelled on both ltdrs, it is customary, in some places, to aU 
low double measure for workmanship) but if one side only be panelh J, tlie 
area and half ibe area are taken for workmsnship. It is much preferable, 
however, to take the real measurement, and regulate the price according to 
lilt thickness of the door, tiie number of the panels, &c 

This IS the method followed in London, and oueht to be adopted in every 
other place. (See Crosby's Builder's Price Book, by Mr. John Phillips, Sur- 
veyor, page 178 ) 

for iht archUravi <tf a door, measure round the outermost edge for the 
length , and tak^ Cite girt of its front and two edges, (or the breadth. 

Jrchttravei are lometiines executed by the lineal fout 

7. IVtndoiDt arc measured by taking the dictance between the tinder side of 
the sill and the upper side of the top rail, for the height , and the distance 
betwetii outside and oulslde of the jambs, for the breadth. 

Sometimes windows are made at so much per piece. 

Window -ihulUrt, and the archurates of vtndows are measured in the same 
matter at doors, and their architraves* 

8. in mtatuTing sfolr-caMs, make the tapt ply close over the steps, from the 
top to the boilom, for the length) and take the length of a step for the 
breadth Or, if the steps be sll of the same siae, multiply the area of the 
rucr and tr<ad by the number of steps* 

The ends and landingt must be taken by thsmsehrs 

7'A<' strings arc measured either by the lineal or cubic foot , lUe ttnng boarde 
by the squaie foot ; andihg fi^cAeti are generally charged at so mucli fie r piece. 

For the baluAtrade^ lake^the whole length of the hand idRMIbr the length , 
and tlic height of the Iniliuter and hand-rail, upon ilic^hnding, for the breadth. 

Ftirmerly there was much more carved work in balusters than there is at 
prtsei ( anri it was then customary to allow double measure , but now (he iriie 
measure is taken, and the price is proportioned atcordinu to the wuikmunship. 

Handrails are sometimes executed b\ thcliuial foot, and the balusters 
charged at so much a piece and in some places b. 4 h hand-rail sand balusters 
are computed by lineal measure. In this case they must be taken separately. 

0. Crntnng for vault* is measured by taking iis Icnpih for one dimension^ 
and girting over the arch for the other } but in gmiw-cenfrin^, ii is customary, 
in some places, to allow double measure, on account ut the additional trou- 
ble. It IS a more proper method, however, to piopomon the price to the 
workmanship. (Sec Crosby’s Builder's Price Book, page i66 ) 

10. The following articles are generally done by Imcal measure | via. box- 
ing to u/indou/*, shirting boards, beads, filfets, stops, c ipptngs, astragals, on 
water trunks 
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E^amphs in 'Ttwmng. 

1. The length of a floor is 45 feet 7 inches^ and the 
lieariug of the joists is 6 inches at each end ; its breadth 
is 22 feet 5 inches, and the bearing of the girdeis is 9 
inches at each end ; required the number ot sijiiares of 
nuked and boarded flooiiiig. 

By Cross MMplicalion. 

NAKED FLOORING. 


Feet. 

Inches. 

22 

5 

1 

(} 

2^ 

11 breadth. 

45 

7 

1 

0 

Tif 

7 length. 

20 

1 1 breadth. 

Ul 

”5 

9'2 

0 

4ii 

8 5" 

‘l.oo'iii.u” 

1 5 


Ajis, 11 squares and 14/tT/. 


BOARDED FLOORING. 

Feet Inchre, 

*45 7 It-ngth. 

22 5 breadth, 

102 10 
90 0 
18 11 11" 

1 , 00 ) 10,21 9 1 ^ 

Ans, 1 0 squares and 2 1 feel. 
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2. In a common M|ipBcl^;|pr, there are 11 girders, 
whose lengths are SCMk pinches, and scantlings, (viz. 

. breadths and depths,) 1 ^hot by 7 inches ; ll*^ joists, 
eacii 8 feet 6' inches in length, and their scantlings 
inches by 4 inches; required the solidity of the 
whole. Ans, 320 Jh 1 in. 9 jm. 

3. In a naked floor, the girder is 1 foot 2 inches 
deep, 1 foot broad, and 25 feet long ; there are 10 
bridging joists, whose scantlings are 5 inches by 3 
inches and lengths 24 feet; 10 binding joists, whose 
scantlings are 10 inches by inches, and lengths 9 
feet 6 inches The ceiling joists are 24 in number, each 
5 feet 9 inches in length, and their scantlings, 3 inches 
by 2J inches; what is the value of the whole, at 4 j. 

per cubic foot ? Aus. £23. 3s. 

4. A house of two stories, besides the ground floor, 

measures 45 feet 9 inches in length, and 21 feet (J in- 
ches in breadth. There are 6 hearths v hose dimen- 
sions are, two of 6 feet by 4 feet 6 inches ; two of 6‘ 
feet by 4 feet 3 inches ; and two of 5 feet 9 inches by 
4 feet. The well-hole measures 12 feet 8 inches by 
4 feet 3 inches ; required the expense of llie lioardetl 
flooring, at £6. 5s. per square. Afis. £l68. 5s. 


Ex(^mpks %n Partitwmng. 

1. The length of a partition between two rooms is 
25 feet 6 inches, and its height 8 feet 10 inches ; how 
many squares does it contain ? Ans. 2 sqnares, ^25 feet. 

2. A partition measures 3(i feet 4 inches in length, 

and 12 feet 3 inches in height; what did it cost, at 
£6*. 15f. per square ? Ajis. £30. Os. Qd. 


Examples in Roofing. 

1. How many squares are in the roof of a building 
whose length is 86 feet 10 inches, and girt 28 feet 6 
inches ? Ans. 24 squares T^lfeet. 
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2. The length of a walls, is 'j2 

feet 3 inches, and the purlins haw 9 inches liearing at 
each end ; the girt of the rdof is 23 feet 4 inches ; 
how many squares does it contain ? 

Afis 7 sqtiores, 87 J fed. 

3. The length of a hipped roof, at the eaves, ts 4b 

feet 8 inches, and the breadth of tlie end 25 feet ; the 
length of the ridge is 21 feet 8 inclits, and its distance 
from the eaves, 18 feet 9 iiuhes ; each ot ilie 4 hips 
measures 22 feet b inches in h nglli ; how many squares 
are contained in the roof; allowing 2 feet in breadth, 
for the hips ? Atis. !<) ,\quau\\, 30 feci. 

4. Let the following figure represent a tiiisq for the 
roof of a building ; the tie-U*atn AB, is 28 feet long, 7 
inches broad, and 12 inches deep; the principal lafters 
AC, HC, measure Ki feet 9 mclies in length, (j inches 
in breadth, and 10 inches in depth ; the king-post Cl), 
IS 9 feet 3 inches in height, and its scantling at the 
Iwttom, 1 foot 4 inches by (> inches; the hi aces DE, 
DF, are 5 feet 3 inches long, and their scantlings 6 in- 
ches by 4 inches ; the punchins GH, KL, arc 3 feet 3 
inches in height, and their scantlings 6 inches by 4 
inches ; bow many cubic feet are contained in the 
whole ; deducting the two pieces cut out of the king- 
post, whose lengths are 6 feet, and breadths 3J inches r 

' Ans. 37 Jl () in. (i". 

c 



Noir,— If the pierrs, sawn out of the king post, in older io pive ihe emU ol 
the braccp, what Joiners c.ill a “ square buimei.i,” be •d inches or more, in 
breadth, and exceed « feet in length, they must be dtriocted» from the solidity 
of the kinit post i but if they be of smaller dimension! than I bese, no deduc- 
tion must I e made, as the pieces cut out arc consh'ered to be of Utile or no 
yalue. 
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In inea«ur»ng ihw tHeGe»,l|||^ortait1engthi p always to be taken, 
because the ends, m general, mhtt be cut square, t>» rrn Jer the puces At for 
use 


Kxampka m Wainaotiing, 

1. A room of wainscot, being girt downwards over 
the mouldings, is 12 feet 10 indies in height, and 98 
feet 6 inches in compass, ab upon the floor ; what did 
It cost, at \s. Sd. per square fojt > A ns. £ 79 . Or. 1 Jd. 

2. A door* measures 7 feet 2^ inches by 3 feet 10 in- 
ches ; there are two architraves, one on each side of 
the d(xir, whose lengths are I 9 feet 7^ inches, and 
breadths qj inches ; the lining-boards or casings round 
the door-way measure 17 feet 7 inches in length, and 
1 1 inches in breadth. Now there are five doors with 
architraves and linings of the above dimensions, in the 
Court-House, in Leeds; required the content of these 
doors, in square feet, and also the contents of their 
architraves and linings. 

Ans. The conicnls of the doors is 13S ft. 1 in. ll'V the 
architraves 155 4 in. 4" 6'"/ and the linings 80 feet, 

7 inches, 

3- The pulpit of « church measures 12 (^6 inches 
by 4 feet 10 iiiclu^ ; the minister's trading-desk 12 
feet 4 inches bv 4 ft ct 3 inches ; and the clerk's read- 
ing desk 10 fiet 8 inches by 3 feet 6* inches. The di- 
visions between the pews are 7- in number, each of 
which is 10 feet 6 inches in length, and 3 feet 8 inches 
in height ; the doors and eii Is, taken together, mea- 
sure 3,32 feet 3 inches in length, and 3 feet 8 inches m 
height ; what did the whole cost, at U. 6d. per square 
foot ? Ans. £ 3 JO. lOs. 7 id. 

4. A room of wainscot is 135 feet 6 inches in com- 
pass, and 14 feet 10 inches in height ; the cornice girts 
10 inches, apd its length is equal to the compass of the 
room ; the door is mahogany, and measures 7 feet 4 in- 
ches by 3 feet 9 inches ; the length of the surrounding 
architrave is 20 feet 3 inches, and its girt 9 inches ; the 



228 slaters' and tilers' work, (part v.) 

casings round the door«way m^tsure 17 ^eet 11 inches 
in length, and 1 foot 2 inches in breadth ; there arc 
three pair of window-shutters, each of which measures 
7 feet 3 inches by 4 feet 9 inches ; the soffit and cheek- 
boards of each window, are 21 feet 9 inches in length, 
and 15 inches in breadth; the fire-place measures (> 
feet 3 inches by 4 feet 9 inches ; what did the wholp 
cost ; the door being charged 1 8^. 6V/. the cornice Us, 
3d, the architrave If. Qd, the window-shutters ].v. 6d, 
and all the other articles l.v. 2d* per square foot ? 

Ans, JElGl. If. 


SLATERS* AND TILERS' WORK. 

Slating and Tiling are generally computed eithc i 
by the square yard, or by the square of 100 feet ; and 
the length of the ridge is taken for one dimension, and 
the girt of the roof, from eaves to eaves, for the other 
dimension. 

Note 1. In mea'^unng Uahngt the tape it made to ply over the ca\cs, and re- 
turned up the under side till It meets the wall or taveft-hoard, in ordtr tn 
m lie an allowaiuc for the double row of slate at the boiiorn , but in tiUng, 
tlie distance een the extremities of the eaves is taken for the girt of the 
roof. 

0 It IS customary, m some places, instead of returning the tape to the 
wall or eaves-board, to add 3 leet to the girt of the roof, viz IM inches for 
each side; and when htp$ or valleyi occur, either m slaiing or tiling, tiirir 
length IS generally added to the content of the rool , that ik, an allowance ol 
one foot in breadth, the whole length of the hips and valleys, is made for the 
waste of materials. 

, 3. Sky-ltghtt and chimney ahaft$ are generally deducted, if they he large , 

but nodeducimns ought to be madef >r common luthern-llghts, garret win. 
dowft on the roof, and small chimneytbafls. 

EXAMPLES. 

1 . How many square yards of slating are there in a 
roof whose length is 65 feet 10 inches, and breadth or 
girt 29 feet 6 inches ? 
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By Cross Multiplication, 


Feet, 

65 

29 

Inches. 

10 

6 

609 

2 

130 

0 

32 

11 

)1942 

1 

215 

7 1 


Ans, 215 yards and 7 feet. 

2. What was the expense of covering the roof of a 
harn with pan-tiles, at 2/. 3s, 6d, per square ; the length 
being 37 feet S inclies, and girt 25 feet 6 inches? 

Ans. £20. 17^. gjd 

3. The roof of a school measures 56 feet 9 inches in 
length, and 32 feet 4 inches in girt ; wliat did it cost 
covering with Tavistock slates, at 2/. 155. per square? 

Ans, £50, 9s. Q\d, 

4. A roof measures 28 feet 4 inches in length, and 
24 feet 6’ inches in girt, exclusive of the allowance at 
the eaves, which is 18 inches on each side; what did 
it cost covering with Yorkshire slates, at 2s, 9d, per 
square yard ; dedifcting for two sky-hgJt*#, one of 
w hich measures ICffeet 8 inches by ^ feet 9 inches, 
and the other G feet 10 inches by 5 feet 6 inches? 

Ans, £10. 4s. 7d. 


PLASTERERS' WORK. 

pLASTCREif^’ work is principally of two kinds ; 
namely, plastering upon laths, called ceiling ; and plas- 
tering upon walls or partitions made of framed timber, 
called rendci'ing. 

These different kinds must be measured separately, 
except they be done at the same price, which is not 
often the case. 


X 
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The contents of ceiling and rendering are estimated 
either by the square* yard^ or by the square of 100 feet ; 
and if cornices do not exceed 9 inches in girt, they are 
rated at so much per foot, lineal measure ; but all above 
this girt are computed by the square foot. 

Enriched mouldings are measured by the lineal foot 

ATo/f 1. ^hen Plasierers find niaterial», deductions muM alwajs be made 
iorJSri-placesj doors f and vumdews: and the returns at the to^M and sides of 
doors and windows must be measured se|)arateljr ; but for workmanship only, 
these deductions are genermllf omitted, the plastered returns being allowed 
to counterbalance them. 

2. Deductions are never made for cormcrsy tnnched mouldings, ftstoems, or 
other ornaments j because the spaces occupied by tlicm are alwa)s plastered 
previously to such ornaments being made $ and the length of a comtet, run* 
aing round the top of a room, ta always taken equal to the compass of the 
itKMii, as u))on (he floor. 

It IS likewise customary to allow so much a piece extra, for every eomer 
above four, in the cornice. 

3 In measuring plastered timber partitions, in large wirehouses, Sec, where 
the quarters and braces project from the plastering, one-fifth part of the whole 
area IS generally deducted; because the projecting timbers are not plastered. 

This work i* commonly called ** rendering between quaricrs.** 

4. Whitewashing and colouring are measured in (he same manner as plaster- 
ing; and in timber partitions, | of the whole area is Commonly added, for 
the sides of the quarters and braces. 

EXAMPLES. * ^ 

1. A ipeasures 43 feet li? inches in length, 

and 23 feet & inches in breadth ; how many square 
yards does it contain ? 

By Cross Multiplication, 


Feet, 

Inches, 

43 

10 

25 

6 

235 

10 

86 

0 

21 

11 


9) 1117 9 

124 1 9 


Ans. yards, and 



(part V.) painters' work. 2S1 

2. The compass of a room is 1^8 feet 8 inches, and 

its height 10 feet 3 inches; what will be the expense 
of plastering the wall with stucco, at Qd. per square 
yard, workmanship only ? Ans. £5. 18 ^. 5{d. 

3. A partition which measures 85 feet 10 inches in 
length, and 1 5 feet 6 inches in height, is rendered be- 
tween quarters, on both sides, and whitewashed ; 
what did the whole cost, workmanship and materials; 
the lathing and plastering being charged 1^. 6d. per 
yard, and the whitewashing per yard? 

Ans.£Q]. llj. 9d. 

4. A room measures 32 feet 10 inches in length, 21 

feel 6' inches in breadth, and 12 feet 3 inches in height; 
and the girt of the cornice is 1 1 inches. The ceiling 
cost Is, 9d, per yard, the rendering* lOd. per yard, and 
the cornice U. 4d. per foot ; what was the expense ot 
the whole? Ans. £lQ, 13^. 3\d. 


PAINTERS’ WORK. 

Painters generally compute the contents of all 
large articles, such as wainscotting, doors, window- 
shutters, 3cc. by th% square yard ; and every part is 
measured upon which the colour is laid. 

Cornices and enriched mouldings %re estimated by 
the lineal foot ; window-frames at so much a piece ; 
and window-squares at so much per dozen, according 
to their size. 

Deductions must always be made for fire-places and 
other openings. 

Note I In mejsuring wainscotting^ doors ^ window-shut ters^ fyc painters alwayj 
ftrd over the swelling panels, in taking both the length and breadth , and 
press tl e tape Into all the mouldings, 

2. Bi^lustrades are generally measured by taking the length of the hand-rail, 
for one dimension, and twice the height of tiie baluster, upon the landing 
added to the girt of the hand-rail, for the other dimension. 

3, For lattice-work^ double the area of one side Is generally taken for the 
DCisurementof both sides, and the area and half the area o£ one side, fur 

X 2 
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pAlttading ; but no general ^rulet caa be given for tbeae worka, as tlicj vary 
io much in the distance of their perpendiculars and hurizontal parts. 

4. Painters pro]>ortion their prices to the nature of the colouring, tlic num- 
ber of coats the work receives, Ike he. 

EXAMPLES. 

1. If a room be painted, whose height is feet (i 
inches, and compass 98 feet 9 inches ; how many yards 
does it contain } 


By Dccimah. 

Fett 

15.5 

m75 

49375 

9875 

9)1530.625 

I 7 O.O 69 -Ins. 


By Cross Multiplication. 


Feet. 

Jmhee. 

98 

9 

15 

6 

501~ 

3 

98 

0 

49 

4 C" 

)1530 

7 6 

170 " 

076 


Ans. no yards. 

2. A door measures 7 feet inches by 3 feet 8f 
inches ; what did 4 such doors cost painting on both 
sides, with 3 coats, at lOd. per yard ? 

Ans. £ 1 . Os. 4Jd. 

3. The length of the hand-rail of a stair-case is 21 
feet 9 inches, and the girt of the hand-rail, and twice 
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the height of the baluster^ upon the landing, 7 feet 10 
inches ; how many yards of paintihg are contained in 
the balustrade ? Ang. 18 i/ards, S feet, ^ in. 

4. The lattice window ot a dairy measures 4 feet 10 
inches by 3 feet 6 inches ; how many square yards of 
painting does it contain, taking the area of both sides ? 

Ans. 3 yards, 6 ft. 10 in. 

5. The compass of a wainscotted room is 118 feet 6 
inches, and its height, to the under side of the cornice, 
12 feet 8 inches ; the door measures 7 feet 2 inches by 

3 feet 6 inches ; the lining round the door-way is 1 7 
feet 4 inches long, and 9 inches broad ; there are four 
pair of window-shutters, each of which measures 6' feet 
10 inches by 4 feet 6* inches ; the soffit and cheek- 
boards of each window, are 19 feet 6 inches in length, 
and 14 inches in breadth ; the fire-place, which is to 
be deducted, measures 6 feet 6 inches by 5 feet 2 in- 
ches ; the door and window-shutters are painted on 
lioth sides ; required the expense of giving the whole 

4 coats ; the cornice, which is 117 feet in length, being 
charged Sd. per lineal foot, and all the other articles 
1/. lOc/. per square yard. 

Ans. £21. Ss. 3d. 


GLAZIERS' WORK. 

Glaziers take their dimensions either in feet, in- 
ches, and parts, or in feet, tenths, and hundredths; 
and estimate their work by the square foot 

No/r I. The most general meUwd of measuring a window is hj taking the 
length and breadili, without making any deduction for the cross-bars between • 
the panes , Bomciimes, however, the measurement of a window is found by 
multiplying tlie area of one pane by il»e number of panes. 

2 If windows be circular or elliptical, they must be measured as \f they 
were squares or rtfctanglesj the greatest lengths and breadths atuajs being 
taken, in order to make a compenaation for the waste ot glass io cuiiing the 
panes Into proper shapes. 

X 3 
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• EXAMPLES. 

1. How many feet of glass are contained in a window 
which measures 7 feet 10| inches by 4 feet 7^ inches? 


By Cross Multiplication. 


ft. 

in. 

Pa. 



7 

10 

9 



4 

7 

6 



sT” 

7 

0 



4 

7 

3 

3'" 


0 

3 

11 

4 

6"" 

36 

6 

2 

7 

6 Ans. 


2. A pane of plate glass measures 2 feet 8 inches by 

1 foot 6 inches ; what did 8 such panes cost, at 14r. 
6d. per square foot ? Ans. £23. 4.t. 

3. The diameter of a circular window is 2 feet 
inches ; for how many feet must the glazier be paicf, 
taking the window as a square ? Ans. 1 Jt. 9 in. ()} pa. 

4. The base of a triangular sky-light measures 10 
feet 6 inches, and the perpendicular 3 feet 8 inches ; 
what did it cost glazing, at Is. lOd. per square foot ^ 

Ans. £i2. I OJd. 

5. There is a hou^e with three tiers of windows, 
four in aiTicr ; the height of the first tier is 7 feet 2 in- 
ches, of the second 6 feet 4 inches, and of the thiril 3 
feet 8 inches ; and the breadth of each w indow ls 4 
feet 6 inches. The height of a semi-circular window, 
above the door, is 2 feet ; what did the w hole cost 
glazing, at 2^. per square foot ? 

Ans. £ H. 2s. 6d. 


PLUMBERS’ WORK. 

Plumbers’ work is generally done at so much per 
pound, or else by the hundred weight of 112 pounds ; 
and the price is regulated according to the value of the 
lead at the time when the work is performed. 
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Sote, Sheet lead, used in roofing, guttering, &c rntnmonly weighs Trom 7 
to 12 pouniis per squiire foot; and Uaden pipe janes in weight, per yard, ac- 
cording to the diameter of its bore in inches. 

The first of the following Tables sliews the weight of a square foot of sheet 
lead, in pounds, to each of the subjoined thirknesses, in renths and hun- 
dredths, of an inch ; and the second exhibits the general weight of a yard of 
leaden pipe, according to the diameter of its bore 

TABLE I. 


Thickness 

Pounds 

Thickness 

Pounds 

OF 

TO A 

OF 

10 A 

Sheet LcatL 

Square Foot. 

Sheet Lead, 

Square Foot, 

1 

10 

5.S99 

.15 

8.848 

.11 

6.489 

.16 

9.438 

i 

6.554 

1 

G 

9-831 

.12 

7.078 

.17 

10.028 

.1 

7.373 

.18 

10.618 

.1.3 

7-668 

•19 


.1 1 

' 8.258 

i 



8.427 

' .21 

HfiH 


TABLE II. 


JL 


Bore of 

LFADEN PIPE 

tn Inches. 

Pounds 

PER 

YARD. 


10 

1 

12 

n 

16 

n 

18 

n 

21 

2 

24 
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EXAMPLES. 

1. A sheet of lead measures 18 feet 10 inches in 
lengthy and 5 feet 6 inches in breadth ; required its 
weighty at 92ib. to a square foot. 

Btf Cross Multiplication. 

Ft, In, 

18 10 
5 6* 

94 2 

_9 5 

103 7 conleni. 

As I fl, : 9lb. S oz. :: 103 Jl, 7 in. : 8 ctvt. 3 qu. 4 lb, 
0 02. 10 dr. the weight required. 

2. What is the weight of a sheet of lead, whose length 

is 15 feet 10 inches, breadth 4 feet 6 inches, and thick- 
ness I or .2 of an inch ? Ans. 840.53625 pounds. 

3. If I buy 150 yards of leaden pipe, whose bore is 
1| inch ; what will it cost me at 3^d. per pound, ad- 
mitting each yard to weigh 21 pounds? 

• ^ns. £49. 4s. 4id. 

4. What^dSc the covering and gulieniig ot the roof 
of a church with Iliad, at £l. 18^. per cwt. ; the length 
of the roof being 82 feet 9 inches, and its girt 65 feet 
3 inches ; the length of the guttering l65 feet 6 inches, 
and its breadth 1 foot 9 inches ; admitting the thick., 
ness of the lead to be } of an inch ? 

Ans. £948. J5s. 11 id. 


PAVERS' WORK 

Pavers estimate their work by the square yard ; and 
sucii dimensions must always be taken as will give 
the true area. 
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EXAMPLES. 

1. A rectangle measures 85 feet 9 inches in length, 
and 48 feet O' inches in breadth ; how many square 
yards of paving does it contain ? 

By DecimaU* 

Ffti, 

85.75 length. 

43.5 breadth. 

42875 

25725 

9 )^ 0.125 

41 4.4583 yards y the answer. 


By Cross Multiplication. 

Feet Inches. 

85 9 length. 

43 6 breadth. 

287 3 
340 0 

• 42 10 6" 

o fsTSO 1 6 

414 yds. 4fLAns. 


2. The base of a triangle measures 76 feet 8 inches, 

and the perpendicular 42 feet 3 inches ; what did it 
cost paving with Aberdeen granite, at l()j. 6d. per 
square yard } Ans. £ 94 . 9^. 6J.* 

3. ^ If the parallel sides of a trapezoid be 68 feet 7 in- 
ches, and 45 feet 3 inches, and their perpendicular dis- 
tance 98 feet 6 inches ; what will it cost paving with 
Guernsey pebbles, at 6 j. Qd. per square yard ? 

Ans. £202. Ss. lljrf. 

4. How many yards of paving does the trapezium 
contain, whose diagonal measures 136 feet 8 inches. 
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and perpendicular^ 68 feet 2 inches, and 56 feet 4 in- 
ches ? Afis. 945 jffds. 2 J /i- 

5. The length of a street is 5S8 feet 6 inches, and 
its breadth 65 feet 8 inches ; what did it coi>t paving 
with Purbeck-stone, at 5s, 6d, per square yard ? 

Ans. £1080. (fs. Q^d. 

6. A rectangular court-yard measures 9^> f<^ct 9 in- 
ches in length, and 74 feet 6 inches in breadth. Across 
the middle and round the extremities of the yard, is a 
fool- way, 5 feet 3 inches broad; and paved with Guern- 
sey granite, at 9^* 6d. per square yard. The rest is 
paved w ith Jersey pebbles, at 5s. ()d. per square yard ; 
required the expense of the whole. 

Arts. £272. 8s. SJd. 


VAULTED AND ARCHED ROOFS. 

Arched Boq/s are either vaults ^ domes, saloons, or 
groins. 

Faulted roofs are formed by arches springing from 
the opposite walls, and meeting in a line at the top. 

Domes are made by arches springing from a circular 
or polygonal base, and meeting in a point at the top. 

SaUxms are formed by arches connecting the side 
walls to roof, or ceiling, in tlie middle. 

Groins are foimed by the intersection of vaults with 
each other. 

Vaulted roofs are commonly of the three following 
sorts : 

1. Circular roqfs, are those whose arch is some part 
of the circumference of a circle. 

2. Elliptical or oval roofs, or those whose arch is an 
oval, or some part of the circumference of an ellipsis. 

3. Gothic roofs, or those which are formed by two 
circular arcs, struck from different centres, and meeting 
in a point over the middle of the breadth or span of 
the arch. 


Vote, Domes aud saloons are of various figures { they, however, seldnm 
occur in the practice ol measuring % but most cellars are covered either with 
vaults or groins. 
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PROBLEM I. 

To find the content of the vacuity of a circular, an eOiptie, 
or a gothic vaulted roof. 

RULE. 

Multiply the area of one end by the length of the roof 
or vault, and the product will be the content required. 

1. ir the Rftli be the tegment of a circle, the area of the end may ha 
found by Prubletn 17, Part 11. | if it be elliptical, multiply the apao by the 
height, and the product by .7354, for the area of the end { but if itbea GothK 
arch, the area of the end must be obtained by finding the areas of the two 
circular segments and the triangle of which the end is composed. 

t. 1 lie upper sides of all arches, whether vaults or groins, are built up solid, 
above the liounches, to the same height as the crown of the arch 

9. The solidity of the materials m any arched roof, maybe found thus* 
And the content of the whole, considered as solid, from the spring of the arch 
to the upper aide of the crown } And also the content ol the vacuity , then the 
difference of these two contents will be the solidity required. 

4 The whole arch, considered as a solid, will be a parallelopipedon, the con- 
tent of which may be found by Problem 2, Part IV. 

EXAMPLES. 

1. Required the content of the vacuTty of a senii-cir- 
cular vault, the span or diameter of which is 20 feet, 
and its length 60 feet. 

.7854. 

400 = the square of 20. 

2)314.1600 

157.08 the area of the end. 

60 the length. 

9424.80 AnSa 

2. The s[fan of an elliptical vault is 30 feet, its height 

10 feet, and its length 50 feet ; what is the content of 
the vacuity ? Ans* 11781 
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3. Required the content of the vacuity of a Gothic 
vault, whose span is* SO feet, the chord of each arch 32 
feet, the versed sine, or distance of each arch from the 
middle of these chords, 8 feel, and the length of the 
vault 35 feet 6 inches. 

4. Let A BCD denote 
the end or upright section 
of a semi-circular roof. 

The span EF is 1 8 feet, 
the thickness of the wall 
AE or FB, at the spring 
of the arch, 3 feet, the 
thickness GH, at the 
crown of the arch, 2 feet, 
and the length of the vault 56 feet Q inches ; how many 
solid feet are contained in the roof? 

Ajis. 7761 . 425 



PROBLEM IL 


To find the concave or conves surface of a circular^ an 
elliptic, or a gothic vauLed roof. 

RULE. 

Multiply the length of the arch by the length of the 
vault, and the product will be the superficies required. 

ifote. The convex length oT an arch may be caitly found b> making a line 
ply close over it , but for the concave length, this method is not rjuite so ap- 
plicable , for if care be not taken, the dimension will be made too short. 

If the arch be the segment of a circle, its true length may be found by 
Problem M, Part 11. 


EXAMPLES. 

1. The span of a semi-circular vault is 30 feet, and 
its length 40 feet ; what is its concave surface ? 
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3.1416 

30 

2)94.2480 

47.124 = length of tlie arch. 
40 

^ns, 1884.960 square fecL 

2. The length of a vault is 62 feet 9 inches, and that 

of the arch 54 feet 6 inches ; how many square yards 
aie contained in the roof? Ans, 379 986 

3. Required the concave surface of a bridge consist- 

ing of 5 circular arches ; the span of each arch being 
<)6 feet, the height, above the top of the piers, 36 feet, 
and the length 45 feet. Aus, 28955.232 feci. 

NoU who dtsirt’ to makt hts ac qutiint* d with the c«seri' i il 

|iro,<u ( iC't, (iiiiu iisions, piopoitiuns, and oihti rdiitintift of Hit \arinns 
<tf I hiidpt, "ire rt/trrt'd to Dr. Hutton*? Principle's ol Hridpfs 

111 tliii valual It hlile work, iht- Icatiied Dm lor proven, tU.ii tin tqiulibrul 
<rrh, i<r8( nbed in Prob V., is the most proper for a bndee of st'vt.ral arc to s 
Nljci to It, the 1 Inptical arch t Units ♦he prefe route , after it the tvtloid.d 
arch, and l.isils ihc art li of a t ittle 

As for paraholK. h>perbo'ir, and CMtaiianan arches they nngiii iteterio la 
admitted into a biidgi ronsisting of s«.\eral aithes, but may, in sumr ta&c.s 
hi Used for a bridge of utu .ytli, which is to rise an unusual heifTlr, 


PROBlaEM 111. 

To find (he solid content of a dome; its height y and the 
dimetuions oj its base being given. 

RULE. 

Multiply the area of the base by the height, and f 
of the product will be the solidity. 

EXAMPLES. 

1. What is the solid content of a hemispherical 
dome ; the diameter of the base being 40 feet } 
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* .7854 

1600 =: square of 4(X 

4712400 

7854 

1256.6400 = area of the base. 

20 = height. 

25132.8000 

2 

3)50265.6000 
16755 2000 = solidity. 

2. Required the solidity of an octagonal dome; each 
side of the base being 20 feet, and the height 21 feet. 

Ans. 27039.19176/efL 

PROBLEM IV. 

Tc find the superficial content of a spherical dome^ 

RULE. 

Multiply the area of the base by 2, and the product 
will be the superficies required. 

NoU ir the, Inline he eUipticsl, the tuoduct of tl.v* two diameters mulii|thed 
lij l 570S, will give Uk superAcial content, luffi icnlljr near for practical 
purposes. 


EXAMPLES. 

1. Required the superficies of a hexagonal spherical 
dome ; each side of the base being 20 feet. 

2.598O762 z=. tabular area, Prob. 12, Part 11. 

400 = square of 20. 

1039.2304800 = area of the base. 

2 

2078.4609600 = superficies required. 

2. What will an octagonal spherical dome cost paint- 

ing, at la* 3d. per yard ; each side of the base Wing 
10 feet ? Am, £6. I4f* l|a. 
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PROBLEM V. 

To find the solid content or vacuity of a saloon 

RULE. 

ulti|>ly the area of a transverse section by the mean 
rompass of the solid part of the saloon , subtract this 
prmiuct from the whole vacuity of the room, supposing 
the walls to go upright, all the height, to the flat ceil- 
ing, and the ilifferetite will be the answer. 

I If ilie4>a*t oi the naloon be h rectangle, the v.Kuity uf iIk luoin, < r 
lUc whuk upiighl »pace, will be a iiaralkhtpiptdon, tlie content ot wlaih 
mav be found by Pic.b ii , if the bust be 4 reaalar the vacuity will 

bt M pnain, the tontent of which may be found by Piob. 3 , anJ if tlie have 
be « I rcle, the vacuity will be a c> lindc r, the content of which mn\ I c c»b- 
tinned Problem 4 , l*art IV. 

•2 b m jiKictiial purpo^ei, the mean compass of the *oliJ part ma> be fooml 
by vcidtng net ompasv take n at tbc middle of the arch to the compam ol the 
loom, taken within tin w a'U, ami dividing the sum b> 2v but in fulvlng the 
VLiuridand (iiud cxainp'c^, tlit iman coinpay* of the solid pari wa: louiid 
w (li malhcinitic 1 accurncy. 


EXAMPLES. 

1 . If the height AB of a saloon be 3.!2 feel, the chord 
ADC of its lace 4- 5 l^*et, and the distance DC of its mid- 
dle part fiom the arch be C) inches ; leqiffreW the soli- 
dity, supposing the mean coinpabS of the saloon to be 
50 feet. 

By Rule 2, Problem 17, P(Jrt //., 7ve ^ i . 

have 4.5 x -75 x § + - ; - = 3 37o X 
^ 4.5 X 2 

1 375 

I X = 2.25 + .04f)S75 = 

2.29()875, the area of the segment ADCEA. 

Agaijf, by Problem 6, Part IP, rve have AC* — AB* 
= 4 5* -.8.2* = 20 25 - 10.24= 10 01; and v/ 10.01 
= .S 163858 = BC , then BC x J AB = 3.163858 x 
1.6 =5 5.0fS21728, the area of the triangle ARC ; tvnse- 
^uetUly 5.0621728 - 2 206875 = 2.7652978, the area 
the transverse section, A EC BA. 

• Y 2 


\! 
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AW, 2.7652978 y . 50 = \3B.9(ii8() feet, the conlcni 
of the solid part, tvhwh Imng taken from the ivhole up^ 
right space y mil leave the cwilent of the vacuitp wtlhvi 
the room. 

2. What is the solul content of a .«aloon with a cir- 
cuUir quadrant;! 1 arch of 2 feet radiums springing over 
a rectangular 1 oorn ot 20 feet long, and 1 6 feet broad ? 

Ans. 580 20()5 culnc feet, 

3. A circular building of 40 <eet diameter, and 2.5 
feet high to the ceiling, is covered with a saloon, the 
circular qiiadrantal arch of which is 5 feet radius ; 
requiitd the cajiacity of the room in cubic ^Vet ^ 

Ans. 30766.496 cubic ftct. 


PROBLEM VI. 


7’o find the super final content oj a saloon 

RULE. . 

, 's, * S 

Find its bread*h by applying a linie close to it across 
the surface ; and its length by measuring along the 
middle of U, quite round the room ; then the piodiict 
ot these two diinensiuiis will be the surface required. 

Vote 1 Ite ail a of ilic flat ceiliog mum be added lo ilie area fbiuid by ilw, 
al UM Rule, iii ordei to obtain ibt. vhole surface c>[ tin. Stiionn. 

EXAMPLE?. 

1 . The girt across the face of a saloon is 5 feet 3 in- 
ches, and its mean compass 94 feet 6 inches ; what is 
the area ot its suitace } 

Here 9^.5 X 5.25 = 496.125/t'e/, the apea required. 

2. The mean compass of a saloon is 126 feet 10 in- 

ches, and the girt across its face 8 feet 6 inches ; w hat 
is the area of its surface } Ans. 1078 ft. 1 in. 
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PROBLEM VIL 

To find the solid content of the mcmty Jormed by a grotn 
arch, either circular or elliptical, 

RULE. 

Multiply the area of the base I)y the hei^jht, and the 
product by -904, and it will give the solidity required. 

Sutf (ikjius nrt* koriK lull « mtiibdrcci if thi‘y »ere kolid, in tfiiniiitM- 
tioii til iliL ^ri^at tioiibli aid waiti ul maicrialt in foiining iln ariU t .ini 

iiKorktiiiioMk 

EAAMPLES. 

1. What 'is the content of the vacuity formed by a 
circular gioin, spnnging fiom the sides of a square 
base, each side of which is 14 feet ? 

14 

14 

14 

lyf) = area of the base. 

7 =r height, or radius. 

.90^ 

,5488 

P2348 _ I 

T240I288 = solidity required. I 

2. Whut is the solid content of the vacuity formed 
by an elliptical groin \ the side of Us square base being 
24 feet 6 inches, and its height 8 feet 3 inches ^ 

A ns, 4476.0645yce/. 

PROBLEM VJU. 

7'o find the concave surface of a circular or an elltp- 
ttcal groin, 

RULE. 

Multiply the area of the base by 1.1416, and the 
product will be the superficies required. 

Y 3 
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N»lf. In m.nsiirmg worU wlicte there nre many gromt m a range, the cylin. 
dncil pieces I.et ween ihe grolni.andon iheiraidei, must be taken sr pHraielv, 


EXAMPLES. 

1. What is the concave surface of a circular ^roin 
ai ch ; the side of its square base beiitg 1 5 feet 6 inches ? 

Hctc 15.5 15.5 = 240 25, area of the base ; ami 

240.25 X 1.141 ()~ 274 26^% feet, the answer reqtnred. 

2. The ba‘'e of a groin is a rectangJfe who^^e ‘^ides are 

20 and 2G feet ; required the concave surface of the 
arch. 59S.()32 feet. 


GENEBAL ILLUSTUATIOX. 

Having gone thiough the Works of Artificers, 
and noted the methods of measuiing budding**, and 
computing tluir contents ; I now proceed to give a ge- 
neral ill iL*-t ration ot the whole, by assigning the dimen- 
sions of a hou-'C, and fioni thence computing the con- 
tents of the works ot the different Artificers employed 
in building it. 

In pel forming this task, are shewn the methods of 
luling the book, entering the dimensions, witli the con- 
tents ; then the method of abstracting the (ontents , 
and la^tl} , of foinnng the bilU of«expenses of the woik 
and matefiaFs. ' 

The building^ of which I have rflade choice, for the 
general illuslralion, convicts of two stones, beside the 
cellars, and of two rooms upon e.ich floor ; which will 
be found quite sufficient to exemplify the methods of 
measuring the works of Artificers. 

The whole length of the building, on the outside, is 
5.3 feet G inches, and its breadth 24 feet. The walls of 
the cellars f^re 6' half bricks, or 24 inches in thickness, 
those of tlie lower stoiy 20 inches; and those of the 
upper story IG inches. 

One ot the lower looms is considered to be the 
kitchen, and the other the pailour; and they ate fre- 
quently distinguished by these denominations, in llie 
following notes. 
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I'he plans of the different stories, and the elevation, 
could not be given without a foldjng plate ; but it is 
presumed that the reader will find no difficulty in com- 
prehending the dimensions without them. 


ffofr Till cnlumns of iuimher«, in the following forms, are sufhciently tx> 
plained hy the n lies at the topi of them i excepting the figures 3, &c in 
the first column , wliuh figures signify that there arc more th.'n one arucle 
ofth*' Sdine dimmsioiis , (onsequcntly the contents arising from the dirnni* 
Rions to wliiih these figures are prefixed, must he mntiipllLd h) 2, 3, &r 
and the products entered in the column ul contents 


THE BRICKLAYER’S WORK. 



/hmenMoni 

HalJ 
Hnck A 
thtek 

CONTENTS. 

11 TIES. 


Ft 

In 


It 

In. 



147 

10 

0 

() 

6 

1543 

6 

The cellar w^alls. 

2 

20 

10 

“o' 

() 

6 

420 

0 

Middle walls of ditto. 

2 

20 

19 

~ 

0 

5 

iGO 

0 

Common arches over the 
two cellars. 


'io" 

10 

0 

0 

.5 

• 

200 

• 

0 

Ditto under t||e passage. 

• 


147 

13 

0 

.5 

ion 

1 

0 

Outer walls of the ground 
story. 


iyT 

12 

~ 

G 

4 

1 

1837 

6 

Ditto of the upper story. 


~2r 

6 

0 

9 

3 

lC2 

0 

Gable-ends of the outer 
walls. 

2 

21 

2.5 

”*0 

() 

3 

1071 

0 

Partition walls. 


*21' 

6 

()• 

9 

n 

141 

9 

Gable-ends of ditto. 



5 


Ft /«. 

IS 0 

9 6 

Ti ^ 

8 2 

"6 T 

()• 8 

6 10 

t- /• 1 


7 0 

5 0 I 

5 0 

^5 8 

4 (i 

6 10^ 

^ Q 

6 8' 

3 6 


4 

3 
6 

5 

5 

4 

4 

3 


Ft 

247 

In, 

0 

Chimney shafts of the 
ground story. 

204 

o 

Ditto of the upper story. 

90 

0 

Ditto of the gable-ends 

47 

10 

T?ic diduciwuM are as folks , iir. 
Cellar doors. 

44 

0 

Front door. 

35 

0 

Hack door. 

j5 

0 

Windows of the lower rooms. 

76 

6 

Ditto of the upper rooms. 

34 

2 

Stair-c^e window. 

11 

93 

4 

r 

Doors in paitition walN. 


In order to abstract the fore/[roing contents ; that is 
to collect them into one sum, make the deductions, and 
reduce the neat contents to the standard thickness of 
one brick and a half, pioceed thus: Make only two 
columns lor the whole contents, and two for the deduc- 
tions ot the same thickness ; viz. one column for the 
contents that aie one brick in ihickne-^s, and the other 
for the contents that are one brick and a half in thick- 
ness ; and dispose of the supenor denominations in one 
or both of these columns, by entering them more than 
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once; thus, the contents that are 2 bricks in thickness 
must be set down twice in the one-b*rick column ; those 
that arc 2J bricks in' thickness^ once in the one-brick 
coiiiiim^ and once in the brick -and-half coluntn ; and 
those contents whose thickness is 3 bricks, must be en- 
tered twice in the brick-and-half column ; then add up 
all the columns, and reduce the sums in the one-brick 
columns to the standard thickness of one brick and a 
half, wliicli add to the respective sums in the brick-aiid- 
iialf columns. Lastly, take one of the sums thus ob- 
tained, fiom the other, and the remainder will be the 
whole I educed coiUent of the brick-work. 


Abstract of the Bricks Work. 


CONTENTS. CONI ENTS. 

hnch thk. 1 hiick thick. 

DEDUCTIONS 
1 ^ bt ick thk 

DEDUCTIONS 

1 brick thick 


/» 

tt 

In 

Ft, 

In 

r, 

In 

1543 

6 

7()0 

0 

47 

10 

44 

0 

1 543 

O’ 

200 

0 

47 

10 

35 

0 

LJO 

0 

IJHI 

0 

44 

0 

05 

0 

420 

0 

1837 

6 

35 

0 

70 

c 

7()() 

0 

1837 

() 

65 

0 

Id 

0 

200 

0 

21.7 

0 

9S 

4 

34 

0 

l.Oil 

0 

IX) t 

0 

- 



Q 

Ida 

0 

aot 

2 

333 




1071 

0 

— 


243 

d 

305 

4 

lil 

9 

7201 

4 




0 

247 

0 


2 

576 

0 



90 

0 





3)730 

8 



Q \ 1 ±±0C} 

fi 







Oil 

0 





8509 

9 





2L3 

() 

4800 

10 

- 1 

4800 

10 

1 




13310 

7 







57 d 

d 







12734 

t 

1 
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Then feet being divided by 272, we obtain 

46 rods 222 feet oi'^brick-and-half wall, for woikrnan- 
sbip and materials. 

Next 6nd the contents of the corners or coins of ilie 
different stories of the house, to which add the deduc- 
tioiiivtor doors and windows; and you will ublaiii the 
quantity to be charged for workmanship only. 


Cellar icaZ/j. 

Fett In. 

2 0 thickness. 

4 multiply. 

8 0 breadth, 

10 6 height. 

StTI) 

4 0 

84 0 content. 

6’ halt bricks thick. 

3)504 0 

J(i8 0 reduced content. 


W alls qf the ground story. 

Ptei. In 

1 8 thickness. 

4 multiply. 

6 8 bi eddth. 

I .S 0 height, 

78 ~0 
8 8 

86 8 content. 

5 half bricks thick. 

144 5 1 educed content. 
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W^atU of the upper story. 
fr#i. In 

1 4 thickness. 

4 multiply. 

5 4 breadth. 

I'i 6 height. 

6*4 0 

2 8 

66’ 8 content. 

4 halt* bricks thick. 

88 10 reduced content. 

1 6*8 0 ditto. 

144 3 ditto. 

401 3 total of the coins. 

576* 6 deductions. 

272)^”^(3 rods l6l feet for work- 
816 manship only. 

161 rem. 


The Brickkiyer*8 Bid. 

Modi Feet L rf, 

46 222 of brick-and-half wall, workman. 

ship and materials, at per rod, 

5 161 of ditto, for workmanship only, at 

— per rod, 

t 
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THE MASON’S WORK. 


DtmensioHs. 

CONTENTS. 

1 JTI Eh. 

Ft 

155 

2 

i/I 

0 

3 

ht 

348 

]/;• 

9 

Stone base or plinth. 

1 

wT 1 

O 

6 

.f) 

40 

1 

Facia to the front of the house. 

14 

2 

6 

0 

29 

0 

Jambs of the front iloor. 

1 

1 

■“e’ 

0 

11 

0 

Head of ditto. 

5 

1 

() 

3 

6 10 

Prize. 

6 

1 

8 

6 

10 

0 

Cornice. 

r 

1 

6 

2 

‘~8~ 

3 

*i5 

0 

Threshold. 

T 

1 

6 

8 

36 

8 

Steps to the front door. 

8 

2 

'"or 

4 

37 

4 

Ends of ditto. 

7 

3 

6 

6 

26 

3 

Landing of ditto. 

10 

1 

T' 

6 

32 

0 

Front window jambs. 
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ilHmensiant. 


Ot 


ft. In. 

5 6 

I 8 


a!' 5 

1 ' 

t 

0 

4 

.J 

4 

1 1 

i 

3. 

J 

0 

•, 1 

6 

3~ 

6 

1 

0 

- 

18 

0 

1 

8 

rf 


1 

! 

1 

11 

8 ; 

1 

3 1 

.0 

"o'! 

1 

J 

3 

0 

1 

2 

^8~ 

T" 

1 

8 

5 

(K 

1 

6 


CONTENTS. 

I 


titles. 


ft. In, 


18 4 jSoles of ditto. 

I 

IS 4 j Heads of ditto. 


22 6 Soles of ditto. 


IS 6* Heads of ditto. 


SO 0 Backdoor jambs and head. 


8 3 Threshold of ditto. 


1 1 jStair-case willow jambs. 


7 4 Sole of ditto. 

I 

S 10 Head of ditto. 


08 4 jJambs to the fire-places in the 
I lower rooms. 


16 6 


Mantles to ditto. 


z 



254 


GEKEaAL 


(part V.) 


Dwicnsims CONTENThJ titles. 



in I 

8 jsiabs or hearths to ditto. 

I 

j 

» 

8 , Coves to ditto. 


4 Back cover to ditto. 

! 


8 


Chimney-pieces or cornices to 
ditto. 


^ Jambs to the hre-places in the 
upper rooms. 

0 Mantles to ditto. 

Chimney-pieces or cornices to 
^ ditto. 

0 Slabs to dittc. 

8 Coves to ditto. 

0 Back coves to ditto. 

8 Chimney-tops of stone. 


47 6 Bases and facias to ditto. 
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Dwictuwm, CONTEN TS.I 


l-t in. 

58 0 

1 10 


55 () 

1 6 


10 8 

0 . 


15 


TITI E8, 


1 () 

() ‘ 


iJO 0 , ^ 

18 0 


tf. 

in. 

1 

106 

4 

jCornice to the front of the house 

83 

3 

blocking course to ditto. 

82 

0 

Tabling. 

78 

9 

Steps down to the cellais. 

8 

9 

Landing of ditto. 

720 

0 

Fooled flagging in the cellars. 


/! 100 0 Ditto between the cellars. 

" 0 , I 


'iO' • n I Well-hole of the cellar-stairs to 
: ^ « I -0 y i ,le,lucted. 


'20 

8 

18 

8 

20 

8 

9 

() 

5 


4 

4 




385 (J 
1(J6 4 

23 10 


Polished flagging in the kitchen. 
Ditto in the passage. 

Kitchen fi^e-placetobede(hlcte^l. 




256 


GENERAL 


(part V.) 


jibstract of the Masonry, 

In making this abstract, all the articles of the same 
price must lie collected together : thus, the polished 
work must be brought into one sum ; the tooled work 
into another ; the cornices into another, &.c. 5:c. 


Polished Woi/c. 


‘i48 9 stone base or pliiitli. 

K) 1 facia to the fiont. 

0 jambs to the front door. 

1 1 0 head of ditto. 

O’ 10 fnze. 

lo 0 threshold. 

.‘)(j 8 steps to the front door. 

87 4 ends of ditto. 

20 3 landing ot ditto. 

82 0 front window jambs. 

18 4 soles of ditto. 

18 4 heads of ditto. 

8.) 0 upper window jambs. 

22 0 «!oles of ditto. 

13 0 heads of ditto. 

28 4 jambs to the fire-places in the lower rooms. 

10 0 mantles to ditto 

21 4 jambs to the fire-places in the upper rooms. 

1 2 0 mantles to ditto. 

90 8 chimney tops. 

47 0 bases and facias to ditto. 

88 3 blocking course to the front. 

82 0 tabling. 


1073 2 sum. 
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Tooled Work. 

Feet, Inches. 

30 0 back door jambs and head. 
8 3 threshold of ditto. 

14 7 stair-case window jambs. 

7 4 sole of ditto. 

5 10 head of ditto. 

78 9 steps down to the cellars. • 

8 9 landing of ditto. 

153 () sum. 


Cornicett. 

hcct. Imhfs. 

10 0 cornice of front door. 

1 1 8 chimney-pieces in the low rooms* 

8 0 ditto in the upper rooms. 

lOO* 4 cornice to the front of the house 
]3() 0 sum. 


Slabs and Coves. 

Feet. Inches 

25 8 slabs of the low room fire-places. 

22 8 coves of c^tto. 

18 4 back coves of ditto. 

18 0 slabs oCthe upper room fi(e-places. 

18 8 coves of ditto. 

12 0 back coves of ditto. 

T\5 4 sum. 


Tooled Flagging, 

Feet. Inches 

720 0 flagging in the cellars. 

1 90 0 ditto between the cellars. 
910 0 sum. 

36 9 deduction. 

9 )878~ • 

97 square yards. 

“ z 3 
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Foltshed Flagging. 

Fett. Inchef, 

385 [) flajrjrinjr in the kitchen. 
196 4 ditto 111 the passage. 

582 I sum. 

2.3 10 deduction. 

62 0 square yards. 


The Masons Bill. 

rt. lu. £ 

1073 2 of polished work, at — per foot, - 

1 53 6 of tooled ditto, at — per foot, - 

13(j 0 of cornices, at per foot, - 

J 15 4 of slabs and coves, .... at per foot, - 

97 yards of tooled flagging, at pei yaid, - 

62 ditto of polished ditto, ... at per yard, - 

£ 1“ 


9 d. 



THE C AUPENTEirS AND JOINER'S VNOllK 


i 

Dimaiuous^ s.' 


22 

1.9 


Jr. 

8 

8 


' 20 

8 

18 

8 

1 5 

6 

i 4 

4 

23 

4 

20 

1 

4 

21 

4 

1.9 

4 


ht / 4 . 

445 9 

I 385 9 
! 23 10 

9^8 10 
824 10 


I Naked flooring of the parlour ; 

(.irdeis, and binding and bridtjiii^joisis 

Boarded flooring of ditto. 

Hearth to be deducted from 
the boarded flooring. 

Naked flooring of the upper 
rooms. 

Boarded flooring of ditto. 
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Dimeniions, 


Ft. In 

21 4 

10 6 


4 ()■ , ® * 'Back door, 4 panelled. 


.52 

27 

y 

4 

7 

6 

4 

8 


~6~ 

0 

8 

24 

6 

0 

10 

a 

9 1 

4 

1 

19 

0 

0 

7 

6 

0 

3 

6 

b 

~6~ 

3 

2 

16 10 

0 

9 

18 10 

0 

8 

6 

IT 

3 

1 

2 


CONTENTS., 


titles. 


K. In, 


224 0 I Ceiling-joists over the stair-case. 

1441 10 Roofing. 

I 

35 0 j Front door, 6 panelled. 

i 

14 4 Casings to ditto. 

20 5 ! Architrave to ditto. 


11 1 Casings to ditto. 

! 

I * 

'21 0 Cellar door, 4’jpanelled. 
20 7 I Kitchen door, 6 panelled. 

I 

1 

12 7 jCasings to ditto. 

I 

I 

12 6 I Architrave to ditto. 

i 

20 7 j Parlour door, 6 panelfed. 
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' Dtmetifiont.' coyi em s. ' titles. 


Ft 

In 

l(j 

10 

0 

9 


TtT 

0 

8 


() (i 

2 . 


tt In. 

12 7 Ca&ings to parlour doOr. 

25 1 Arcliitraves to ditto. 

41 2 Uppei loom doors, 6 panelled. 


1 () 10 
0 9 


18 10 
0 8 


25 5 to ditto. 

50 2 Aiciutuives to ditto. 


2 


i 5 10 
4 4 


\\ ihdow shutters to lower wm- 
liows. 


, 'iiii 

0 

' 1 

0 

ii7 

0 

0 

7 

23 

8 

1 

0 

a? 

T 

0 

7 


4 

1 

0 

24 


0 

7 


C.j'Nii;s to ditto, viz. cheek- 
' lio.iid'', window-boards, and 

15i 9 Auliilrave to jpaiTour window, 
23 8 to stdir-case window. 

iC 1 Au'iitiave to ditto. 

6*1 0 k«« "‘gs to upper windows. 

42 7 \i< Intraves to ditto. 
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! Dtmcftsiotts. [contents. 

ht In 

47 2 !Sashes of the lower windows. 


2f) 8 Ditto of the stair-case window. 


() Ditto of the upper windows. 


Abstract of the Carpcntirs and Jo\ner*8 IVork. 

This abstract must be made in the same manner as 
lliat of the Masonry ; viz. by collecting all the articles 
of tile same price into one sum, making the proper de- 
ductions, &c. &c. 


/(. In. 

5 8 

4 2 

4 4 

5 0 
:i 10 


Auhid Flooumj, 

htt't Imhi* 

44.3 pai lour door. 

948 10 uppei floors. 

90 ] Stan -case. 

l,00)rCs4”~8 sum. 

14 squares, 81 feet, 8 inches. 


lioa 7'ded 1 'loon ng, 

Ffft Jnchci 

SS5 9 pj*lnnr floor. 

824 10 upper floors. 

74 5 stair-case. 

1285 0 sum. 

58 4 hearths to be deducted. 

1,00) 1^2 tr~8 

12 squares, 26’ feet, 8 inches. 
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Vrihng .fomlM. 


Feet, Inehex 

QiS 10 upper rooms. 

224 0 stair-case. 

1,00)11,72 10 sum. 

11 s(|uares, 72 feet, 10 inches. 


^ Stairs Steps. 

Feet. Inches 

60 0 first flight. 

4 10 ends of ditto. 
38 0 foot-pace. 

5 6 face of ditto. 
60 0 second flight. 

4 10 ends of ditto. 
26 4 string-board. 
lf)0 6 sum. 


Doprs, a panelled. 

Feet fncheo 

35 0 tfont door. 

20 7 kitchen door. 

20 7 parlour door. 

_41 ^ upper room doors. 
117 4 sum. 


Doors, i panelled 

Feet, Inehe<i. 

30 4 back door. 

21 0 cellar door. 

51 4 sum. 



964 


GENEKAL 


(PABT V.) 


Door and irindotv Castngs. 

Feet Jnchea* 

14 4 front door. 

11 1 back door. 

12 7 kitchen door. 

12 7 parlour door. 

25 3 upper room doors. 

4() 0 low er room window s. 

23 8 stair-case window. 

6l 0 upper room windows. 

20() 6 sum. 


Architraves. 


Feet Inches. 

20 5 front door. 

12 () kitchen door. 

25 1 parlour door. 

50 2 upper room doors. 

15 9 pa**lour window. 

1 6 1 stair-case window. 

42 7 upper window^. 

182 7 sum. 


Window Sashes. 

Feet. Inrhea. 

47 2 lower windows. 

26 8 stair-case window. 

57 6 upper windows. 

131 4 sum. 
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The Carpenter s and Joiner s Jfill, 

57.* ft In. Ilf/ 

14 84 8 of naked flooring, ... at — per square, 

12 2f) 8 of boarded fl(X)rii)g, at — [)e*r scpiare, 

11 72 10 of ceiling joists ••• ni — per square, 

11- H 10 of roofing, at — per «iquare, 

J 00 a of ^tair steps, at — per foot, .. 

.02 () of balustrade, at — per foot, ... 

117 4 of doors a panelled, at — per foot, ... 

ol 4 Af doors 4 panelled, at — per foot, ... 

200 0 of door and window casings, 

at — per foot, ... 

1 S2 7 of aichitraves . ... at — per foot, ... 

1 .n 4 of window sashes ... at — per foot, .. 

£. 


THE SLATER'S WORE. 

I'lifc length of the loof, for the elating, L 52 feet (> 
inches, and it'. i»nt, .allowing IS inclies at each of the 
eaves, is 2<) feet 10 imhes, hence the content is 15f)6[ 
•'(|u,n*e feet zi 1 ."i *h(piai es (>bj feet, at -• per square, 
A' -V -d. 


THE PIAM’ERERS WORK. 


< ^/S/Oni.jCOS 1 I N I ^ ' in LLS. 


1 ft 

III 

ft 

In, 


21 

''I 20 

8 

s. 

771 

6 

Ceilings of the lower rooms, 
3 coats. 

' 82 
0 

8 

10 

137 


Cornices of ditto. 


A a 
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Dimetmons 

CONTENTS 

TITLES. 

Ft. 

82 

in. 

8 

Fl. In. 

82 8 

Enriched mouldings in the par- 
lour, lineal measure. 

9 

7 

6 

10 

74 5 

Ceiling in the lower part of the 
stair-case, 3 coats. 

3-t 

0 

~~8 

10 

28 10 

Comice of ditto. 

82 

10 

8 

6 

868 0 

Walls of the parlour, hard- 
finishing. 

6 

3 

~a~ 

6 

23 4 

Door of ditto to be deducted. 

6 

5 

() 

0 

32 6 

Window to be deducted. 

5 

6 

3 

28 10 

Fire-place to be deducted. 

1 82 

8' 

6 

868 0 

Walls of the kitchen, 2 coats. 

1 3 

8 

6 

23 4 

Door to be deducted. 

! ^ 

5 


35 0 ! 

Back door to be deducted. 

6 

5 

6 

0 

32 6 

Window to be deducted. 
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Dimensions. 


COKTENTS.^ 


Ft 


5 

6 

5 

3 

60 


10 

6 


' 60 

4 

9 

3. 

8 

0 

5 

6 

~ 


3 

6 

13' 

0 

3 

0 

"6 

'iTj 

5 

0 1 

1 

5 

s”! 

4 

6 i 
1 

6 

8 

3 

6 

1)0 

4. 

1 

6 

1)0 

4 

0 

10 

21 

"”47 

19 

4 


It In, 
28 10 

633 6 

558 1 

44 . 0 

46 8 

39 0 

34 2 

25 6 

46 8 

573 2 

50 3 

824 10 


Fire-place to be deducted. 

Walls of the lower part of the 
stall -case^ hard-finishing. 


Ditto of the upper part. 


Front door to be deducted. 

Kitchen and parlour doors to 
I be deducted. 

I 

Space occupied by the staii- 
I case^ to be deducted. 

^Stair-case window to be de- 
ducted. 

Window at the top of the stair- 
I case, to be deducted. 

i Upper room doors to be de- 
ducted. 

Ceding over the stair-case, 
3 coats. 


iCornice of ditto. 


jCeiling of the upper rooms, 
I 3 coats. 

I 

1 


A a 2 
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Dimensions cONTtM s 



Tiirts, 





It 

0 

Jn, 

0 

10 

141 

In 

8 

Cornices of ditto. 

p 

!) 

,S‘ 

ji5:2 

() 

‘Walls of tlie upper rooms, 
^2 coats. 

^ 3 

() 

! 4() 

1 

s 1 

1 

Doois to be deducted 

4- 

“s' 

r> 

i 51 

1 

1 

1 

0 

1 

Windows to be deducted. 

p 

p 

0 1 

1 

45 

0 ! 

|Fii e-places to be deduct eil 


i 


Abi>tr(ict of the Pl(i,stv) iinj. 

Tin’s abstiact must he made by collecting all tln' 
ceiling ot J coats into oiie sum ; the hard-fiinslnn^ 
into another, ^^c. ^c. ; and by making the proper de- 
ductions. 
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0 

M 

H 

< 
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n 
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• A 

I 

► 

H 

f( 

< 

a. 

V 


Ceiling. 

HENDERINO. 

DEDUCTIONS. 

1 


S COATS. 

1 

HARD 

Fkiillillg. 

2 COATS. 

HARD 

Ftlliilllllg, 

2 COATS. 

CORNICES. 

Fl k 

ft, Jii 

if ill 

H 111 

ft h 

ft in 

m « 

868 0 

868 0 

23 4 

23 4 

137 9 

74 5 

633 6 

1572 6 

32 6 

35 0 

28 10 

573 2 

538 1 

’2440 6" 

28 10 

32 6 

50 3 

m 10 

2059 7 

202 4 

44 0 

28 10, 

141 8 

9)2243 11 

320 8 

9)11781' 

46 8 

Qfi n 

46 8 ‘ 

I*:! n 

'‘358 6 

yd/, ft i« 

9)1738 11 

I’dt Ft ill 

; ^ 

31 2 

45 0 
262 4 1 


249 2 11 

idi ft ill 

193 1 11 ’ 

242 0 2 

25 6 

46 8 

liO f 
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yds. Ft. In. The Plasterer 8 Bdl. X.s.d. 

2 11 of ceilinpr, s coats, at — per yard, 

1 9.'} 1 1 1 of rendering, hard-finishing, at — 

per yard, 

24'2 0 2 of ditto, 2 coats, at — per yard,... 

:J58 6 of cornices, at — per foot, 

82 8 of ennched mouldings, at — per 

foot, 

£. ““ 

X(ftr. The follow in/i ^V^'rk^ « ill bo ft>iind extremolv iiNofiil to 
Hrickla\ers, Masons, .JoinorN, or am other person's w ho .irt tlesi- 
loiis of oht.nnin" a knowUd^c o! Architecture. 

.\fdlif K D sti^ut f(tr ( i>tiajjcs, h .iriii-honses, Coiintrv-hoiise«, 
Villas, L(ulges lor Park or (lardcn Lnliances, with Plans o| the 
Olhees belonpiiig to cacii Design, on [Vi Quarto Piaic>, Prue 
^ewec^, 10s. (m/ 

Dcsi^ui of Houses tor l*entleinen and Tradesnveit, 
Paisonages and .Summer lUlreats ; with Haik-lronts, Stiiion^, 
\c. , topei her with Hancpietinp Kooms and (hurtius; to whitli 
is added the Masonry ul semitirciilar and clliptual Arches, on 
51 Uo\al Quarto Plates, Pri(c, 1/ 

The S/u/IniCs InstrmtoT^ in ctr.iwinp and workuip tin I ive 
Hrders ot Architecture, tull\ explaining the liest Methods ol 
stiikinp regular and (juirkecl niouUluips, hjr diminishing and piiic- 
ing of Columns and Cajulals, for (indinp the tiue diameter ol an 
Older to an\ gnen Height, lor striking the Ionic Volute nrcul.ii 
and elliptical, with linished Examples*,' on a large Sc. tie, ol the 
Orders, their rlanccers, A.c on 88 Octavo Plates, In /Vh/ ^uhol- 
iOM, Price, hound, ^(h. 6c/. ' 

J*uiu\ JimUUi's Assutuiit^ dewwn^XTAUn^ in the most ea-^) .mil 
liiactual manner, all the piincipai Rules ol Architecture, In/iii the 
(i'*ound l^ian to the oi namcntal Finish, illustrated with several new 
and useful Designs of Houses, with their Plans, Llevations, and 
S.ctiiJiis, on 42 hollo Plates, Price iMuind, 10#. 

pHurs Puulual Jlonst CurjjniUr^ coniainmg a grenl Vanetf 
ot useful Oesiuiis m Caipenti} and Architecture ; as Centering 
for (iionis, Niches, Ac. 1 xamples for Uools, Sks-liglus, Ac, 'I’he 
Five Orders laid down hv a New .Scale. Mouldings, Ac. at large, 
with their Enrichmcnls. Plan'-, l.levatiuns, and See lions of Houses 
foi Town and Coiiiur) , Lodges, Hot-houses, (Jreen-housis, Sta- 
bles, Ac. Design for a (lunch, with Plan, Flevalion, and tw'o 
Sections ; an Altar-piece, and I*uljm. J)esjgns lor ChRiine^-jaeces, 
Shf>p FriiPts, and Dooi (’ase-, .Section ot u Diiiing-rooni, and 
I ibrary. Varit'ty ot Stan -cases, with nianv other mi|)oriaut Arti- 
cles, and useful Lmbellislmieius, on 140 Quarto Plates, Price 
hound, 18#. This is Pam's lost Woik, 
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PART VI. 


HIE MF1H01) OF 

MKASURINCi HAY-STACK.'^, 

J)ninis, Ca)uil\, Ponds, MiU-dnms, Embank- 

rnnitAf Quarnr.\, Coal-heaps, and Ckiy-heaps. 


HA V-STACKS. 

Till- contents of hay-stacks are found in order to 
asccii.iiii llieir Heights ; which must, of course, vary 
aciording to the density at the hay 

Nm.i* stacks will not weigh more than 8 or 10 stones 
pel cubic }ard, and others will weigh 15 or l6’ stones , 
It IS not, however, the measurer's province to detei- 
mme llie weight, but only tlie number of cubic yards 
whiih the slack contains; and leave the buyer and 
seller to settle aliout the weight as they think proper. 

PROBLEM 1. 

meo'^tneji huy-stavk, having a cifvular base 

CASE I. 

Ji htn the stack i.s st) (light jrom the bottom to the raves, 
and Jiorn the eai r* to the top, as in the Jollou'ing figure , 
the upper pait may be taken as a cone, and the /ouei 
part as a, conical frustuni. 

RULE. 

Multiply the square of the eiicumference at me 
bottom AB, by .07958, or for general practice, by .08 ; 
and the product w ill be the aiea of the base. 

1^1 nd rile area ot a section at the eaves DC, in the 
i«nme inannei. lo the sum of these areas, add the 
Mjudie loot of their product; multiply this sum by the 
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perpendicular height GF = HD, and ^ of the product 
will l>e the solidity 6f the frustum A BCD. 

Multiply the area of the section at the eaves, by the 
perpendicular height FE = DK, and J of the product 
will be the solidity of the cone DCE. 

To the solidity of the frustum add that of the cone ; 
and the sum will be the content of the whole solid 
ABCEDA. 

Note I. Some measurers takt the dimensions of haj-staekq, t.maU, marl- 
pill, 4bC. witii a (apt divided into janis, tentli«, and huiidredilM , Imi 4>ne 
divided into (ett and (cntlik, jb con&idired, 1>> iiio»t piui. titiuiu r«, to !)■ iiuk ii 
prcrerablc 

V When the dimensions are taken in feit, the (onttMii mu<it In. iliiultd 'v 
47. in order to reduce it to cubic >ardi>. 

EXAMPLES. 

1. The circumfei enc** at the base AB, of the tollow- 
ing figure, is 40, the circumference at the eaves DC 
6*0, the perpendicular height GF == HD 15, and JJ. 
= DK l6 feet ; how many solid }ards does the stack 
contain ? 


E 



CALCULATION. 

Hereto X 40 x .08 = 128, ///ecreo of the base ; 
and 60 X 60 X .08 = 288, the area of a section at the 

eaves ; also, ^ 128 x 288 = 4^/86*86*4 = 192, Hhe sqvare 

j 5 

root of their product ; then 128 + 288 + 192 x ~ = 
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(i08 X 5 = 3040 cuhtc feel, the content of the frustum 
A BCD. 

^ . 288 X 16 ^rm r. . 

A^ain, = = 1 536 cubic feel, the con- 

3 3 


ti’iil oj the cone CDE. 

, , 3040 + 1 536 

Last!,,, 


4.57f> 


169 yards 13 jeet. 


the ansfver reqtmcd, 

12. The CM cumf'erence of the base of a hay-stack is 52 
feet 9 inches, the circumference at the eaves 75 feet 6 
inches, the perpendicular height of the lower part 1() 
feet inches, and that of the upper part 18 feet 6 in- 
ches , how many tons are contnned in the stack ; ad- 
inilting each cubic yard to >^eigh 15 stones or 210 
pounds > Jns. 28 ions, 10 cwt. 1 qr, 17 


CASE II. 

IVliCU the stark 7 .v hutyrd from the bottom to the top, as 
111 the fol/owiug fiqinr , the eqin-disiant ordinate method, 
dfurrihut in Problem 23, Fait //.^ must he adopted* 

RULE. 

1 . Find the areas of as many circular sections, taken 
at equal perpendicular distances from the bottom, as 
you judne sufhcieilt, by multiplying the iit]uare of the 
cncumferencc of •each ^^ection by .(18 Proceed with 
these aieas in the same manner as if they weie equi- 
distant ordinates ; and the result will be the solidity of 
the stack, Irom the bottom to the uppermost or last 
section. 

2. Multiply the area of the base of the remaining 
part, at the lop, which may be considered as a cone, 
by Its perpendicular height ; and I of the product will 
be the solidity. 

3. Add these two solidities together, and the sum 
will be the content of the whole stack. 

S’ote I. Alwafs make clioire of an odd number of sect lonn, in order th w 
the number o'* pario into wIiilIi liie solid is dividi d, nia\ he equal. Fivt or 
seven will, m pener.il, In i>ufruUiit( of wlmh one nuisi be .it Oil huttoin, 
uiid Hiiuther ut the eaves, or as near lo them as possible. 
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CJreat car* muti lie tnken to nhtain the dimcniloni of Ihe secllont at 
equal perpeiidicutar diiianciB, for if tlie sUnting dislanies be taken, It it 
•videnl that itiv content will be made too much. 


SCHOLIUM. 

The method of findinc: the areas of curtiltneal figures, by means 
of eqtii>distant, i>er|iendiciiiar ordinates, was fust demonstrated by 
the illiiatnoiis Sir Isaac Newton. 

Mr. Rolicri ShirtcIiSe, in his Thcor>' and Praciicc of Ganging, 
appears to hate been the first who applied it to (inding the areas of 
curvilineal vessels used li) Brewers, Distillers, Ac. ; and after him 
Mr. Samuel Farrer, in the Appendix to 0\erle\’s (.aiiging. Their 
Rules, however, were extreinelv tedious- and, thoiij^h true to de- 
monstration, were not general, hut particular, according to the 
number of ordinates used. 

To obviate this incoinenience, the ^nieral rule given in Problem 
23, Part 11. of this Work, was deduced Irom Simpsok’s Disser- 
tations, |iage 109, by Mr. Thomas Mos* ^ and ckmonsiraied in his 
valuable Treatise of Gauging, page 23a. 

Dr. Hutton, in his Mensuration, Proposition I., Section 11 , 
Part IV., has also given an elegant demonstration of the same 
Rule; and adds, in a Corollary, that it will obtain for the contents 
of all solids, by using the areas of the sections |>er|xindicular to the 
axe, instead of the ordinates. 

The doctor particularly recommends it for the pnrjwve of gaug- 
ing and ullaging casks, hence, it l^ evident that it may lx.* apjilieil 
with propriety and succt^s to the Mensuration ot iiay -stacks, 
Canals, Marl-pna, and other irregular figures, os being the best 
approximation t .at has yet lx'e*ii, or peibups ever can be* given ; 
tor bv taking an indoj^nitc nuinlxT ot sections, the content of .ui 
11 regular solid may lie obtained lo any degree of accuracy. 


example^. 

1. Let the annexed fipuie repiesent a hay-stack, 
vlio^e dimensions are as follow ; \iz. the jyirt at the 
bottom AB = 3(), at CD = 54-, at hF = 66, at GH 
= 58, and at KL =: 37 feet. The perpendicular dis- 
tance between each section is 5 feet, and the perpen- 
dicular lieiglit of the tonical part KLM ^ feet 6 in- 
ches ; how many cubic yards aie contained in the 
stack ? 




CALCULATION, 


Here x 36 x .08 = 103.68 the area of the bottom 
or Jirst section ; 54 x 54 x .08 = 233 28, the area of 
the second section ; 66 x 66 x .08 = 348.48, the area of 
the third section ; 58 x 58 x .08 = 269.12, the area of 
the Joui th section ; and X 37 X .08 = 109.52, Me 
area of thc jijth or last section ; then by proceeding accord-^ 
tng to the Ihdc tor c(pd-dtstant ordinates^ we have A = 
103.68 + 109.52 213.2, B = 233.28 + 269.12 z= 

502.4, r =348.48, and D=:5 ; consequently 

„ 213 2 + 20»().6 + 696.96 ^ 2919.76X 5 

X D = X 5 

• ^ ^ 

14508 8 

z= — = 4866.26 Jeci, the solidity of the part A BLK . 


. . 109.52 X 4.5 492 84 

Asatn, =r 

^ 3 3 

soUdily of the conical part KLM. 


- 164.28 Zee/, the 


iMstly, 


4866.26 + 164.28 

27 


5030.54 

““sT" 


= 186.31 cubic* 


yards, (he content required. 

2. The dimensions of a hay-stack are as follow ; viz. 
the girt of|he bottom or first section = 127*2, the girt 
of the second = 145.4, the girt of the third = 156.5, 
the girt of the fourth = l68.7f the girt of the fillh = 
148.3^ the girt of the sixth = 121.8, and the girt of the 
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seventh or last section = feet. The perpendicular 
distance between each section is 8 feet, and the perpen- 
dicular height of the conical part, at the top, T-l- feet, 
how many cubic yards are contained in the stack ? 

Ans, 12970 4*f)(i4-l yards. 


PROBLEM II. 

To measuif' a hay-stacky having a rectangular base. 

CASE I. 

]f'hen the stark is straight from the bottom to the eaoef>, 
and jrom the eaves to the topy as in the following figure ; 
the lower part mag he taken as a pruiuiouly and the uppei 
part as a triangular prism. 

RULE. 

1. Multiply tlie mean length of the bottom by the 
mean breadth, and the product udl be the area gf the 
bottom. Find the area of a section at the eaves in the 
same manner. Multiply halt the sum of the lenjt^ths of 
the liottom and eaves, by half the '^uni of the breadths , 
and the product wnll lie the aiea ot a section equally 
distant from the bottom and eave-'. I'o the area of the 
bottom add the area ot the section at tlie eaves, and 
four limes llie area ot the middle section , niuliiply 
this sum hy the perpendicular height, from the hoiiom 
to the eaves ; and J ot the product will be the solidity 
of the lower part. 

2. Multiply the breadth at the eaves hy the perpen- 
dicular height tiom the eaves tu the to[) , and fialt the 
product will be llie aiea of tlic end , which being 
imiltiplied by the mean length, will give tiie solidity 
ot the upper part. 

o Add these two solidities logetliei, and the sum 
will he the content of the whole stack. 

A'ou I SometimCA siacki art lon^ctr on nm Hide tImm the oiliei, and broid- 
er ai one tnd than lilt othir, in aurh tamb, laki hall ilu sum oMht lingihi 
tor a iTitan lengili, and halt tht »uni ot tht hieaditio toi a inian briadtli 
t Some tiaikb are higher and broadtr at the tmis ilian in ilie middle, 
wben ihiH IS llie (hsc, a |iro|»CT allowano iniibi he made in taking tliv dimtii- 
kiriiis. Allowance also ought to lie made lor the thatch 
1. It tlie ends of iiie uppfr pari be not iqiiai, tind the area of both 
ends; and take half their sum for a mi an area, which niuhi;yy hy the length 
lor the solidity. 

4. n the length of the top or ridgi* (5H, be more or Uhb than the length of 
the base or cavt Et, it is evident ihut the upper part ol the slack is lo the 
torm ot a rnru us or wedge , litDce, its true tontciit may be tound by Ciob. v, 
Sett. I Part IV. 
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examples. 

1. Let the annexed figure represent a hay-stack, the 
dimensions of which are as follow ; viz. the mean length 
at the bottom 36.8, and the mean breadth 1 8.3 ; the 
mean length at the eaves 44.6, and the mean breadth 
2.0 9 ; the perpendicular height from the bottom to the 
eaves 18.6, and from the eaves to the top 15.5 fieet ; 
how many cubic yards does the stack contain ; the 
menu length of the upper part being 43.7 feet ^ 


II 0 



CALCULATIOM. 


Here 368 x 18-^*= ^73 44, Ute area of the base ; and 
44 6 X 25 9 1 1^5.14, the area oj the meclion at the 

enre.v. * • 


Aho, 


36 8 + 446 

o 


81.4 


40 7, the length of Ike 


18 3 


2 


25.9 44 2 

= -- = 22.1, the 


Middle section; and 

breadth of the widdle section ; then 40-7 x 22.1 x 4 = 
3597 88 Jour limes the area of the middle section ; whence^ 

(673.44+1155 14 + 3597 . 88 ) + = 5426.46 X 3.1 

= 16822.026 feet, the solidity oJ the prismoid ABCDhF, 

35.9 X 15 5 401.45 jL 

Wffflw, = — ^ = 200.725, iAe area ef 


Ihe end EDG ; and 200.725 x 4S.7 = 8771.6825/ee<, 
the tolidtly qf Ihe prism FEDGH. 

B b 


278 


MEK5URATI0X 


^(PAHT VI.) 

I()8^i2.0‘2() 4- 8771.6825 _ 25593.7085 

27 27 ~ 

9^7-9151 cubic yards, the answer required. 

2. How many cubic yards are contained in a hay- 
stack ot‘ the following dimensions ; viz. llie length at 
the bottom 49 4, and the breadth 24.6 ; the lentfth at 
the eavts 58 8, and the bieadlh .34.2 ; the perpemiicu- 
lar height of the lower part 2.j 8 ; the perpendicu- 
lar lieight of tlie uppei part 2 1 7 tect, and its length tlic 
same as that at tlie eave.s ? Ans. 2335.14.3 yards. 

CVSE II 

Wiivu (I stack 1# bulged Jrovi the bottom to the raws, 
and tnon the caves to the top, as in the J allowing Jiy art , 
recourse must be had to the eijut^dtstant ordinate method 

RUI.E. 

1. hind the art as of as niany ei]ui-dislant parallel 
^vlUoii^ }()ii lliink Millicient, with which proeetd 

11 tiiO} Wile tile eqni-distanl oidinates ; and the result 
V ill he llie .solidity ot the stack, fioni the bottom to 
the uppei most >ection. 

2. Multiply the aiea of the end of the remaining 

piece, at tlie top, which may be considered as a liian- 
gular pri'*m, by its length ; and ther product will be iLs 
soliditx. < i 

3. Add these two solidities together, and the sum 
will be the content of the whole stack. 

!sotc \ lilt »<-iglitnf a fcidt * m i> li .t it rti.iiuti ii> a roniuitntii dipict 
ul at < u^u<^^ , in tht 'ollnwinp i ( ut nut * ijorlion i:\ieiiding in tin 

< ( i.irt* I lit ‘>1 I'f fioni tilt t. |i li. rfu \ ni'nin and wi iph ii , and aUn mi a- 
‘iin tku \<iLuitY troui Mliiih ii itt.ikcii, aiy, .ta the cnnieiil oi ihispart 
IS to Its tViight, bo IS .Iii (onti 111 nl III wh< U s atk, tti its weight . 

.2 I'tiK s'lck h M .1 r**< tan^iil^r hast, iht portion in hr weight d slmuld 
pnt h cm • d lilt (lid, liui tah(.ii nut iilmul hall way hrtwtM n llii riid aiid the 
nwdd c win rt ii may be jiiii,'Ob((' .hdi Uk ha> u. of a mtdium dtiiMiy 

EXAMPLES. 

1. Let the annexed figuie represent a hay-stack, the 
dimensions of which are as follow ; viz. the length AB 
38 feet, and breadth BC 13 feet; the length DE 41 
feet, and breadth EF 18 feet; the length GH 45 feet, 
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and breadth MI 22 feel; the length KL 44 feet, 
and l)readlh LM ly feet ; the length NO 42 feet, and 
l)readth OP 12 feet ; the mean length of the triangular 
prism, at the top, 41 feet, and the perpeiulicular height 
of Its end o feet; how many cubic }ards are contained 
in the <tack ; the perpendicular dl^t^lncc between each 
parallel ••ection being 6 feet'* 



( VLCULMIO.N. 


//c/r S\S X = t.Oi, Me fi/fY/ 0/ the first &v(i ion ; 
41 X IS = the area or the siconit siction ; lo X 
^ fMMb the area Mr third section ; 14 x Ip = SSn, 
the area (>t the lomfli section ; and 42 x ^2 m ."iOl, the 
area oj the fifth ot* last sei tiori ; then^hy pnK'cedin^ac- 
rordimz tu the rule Jot eyui-distant orainalis, tee have \ 

^ lyt oOt ='yf)s, B = 7*^8 + “ l.‘;71‘ (' = 


yfK), «ffc/ i) = () ; consequndhj, 


,\ -f 1 li 4- 2 ( 

X D=: 

.*> 


-I- ()2y() -j- lyso X 1; -rr <):7i. x 2 ^ isr^s 

feet, the sotidiiy qj the part AB(J*ON. 

12x0 h’O 

A*Hiin, “ =. — = SO, the area of the end OPB ; 
^ 2 2 

and 41 X SO = 12S0./ef/, the solidity qf the prism NO 


PUS 


^ , 185 1-8 4 12S0 

iMstlu, 


19778 


“ yards, 1 4 


jeet, the onstver rcipmcd* 


B b 2 
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2. The dimensions of a hav-stack areas folllow ; viz. 
the lenjrth of the i)ottom or first section 70.8, and its 
breadth 20 2 ; the length of the second and its 

breadth 28.7; the length of the third 81.2, and it** 
breadtii 32.4 ; the lenplh of the fonrtli 8().7. «nd Us 
breadth 3().8 , the lenj^tli of the fifth 84 f), and Us 
breadth 34 () , tlie length of the sixth 83 4, and Us 
breadth 30 9, the len«ih of the seventh 82.7, «nd U'> 
breadth the mean length of the triangular prism, 

at the top, 81.3, and the perpendicular height of its 
end 6.4 feet, lio\\ many cidiic \:n(U aie coiUauieti in 
the stack ; the perpendicular distance between each 
section being 8 feet ^ t/ntc/s. 

.3. What IS the weight of a hay-stack whicli rneasine^ 
423 cubic \ar<is IS feet ; the weight o( a piece cut out 
(*f tile stack, from the top to the bottom, being 1 ton, 
3 cwt 2 qrs. 15 lb., and the vacuity fiom which it is 
taken, 1() cubic \ards 12 feet ^ 

Arts. 30 ions, 11 cu t, 3 I Uf 


Rem vrk. 

Sometimes hay is stored up in 3/irw.y or 
When this is ^he case, the low^er past of the mow, fiom 
the bottom to the^ eaves, will be a pa/*alIelopipedon, the 
content of which may be found by Piohlern 2 , .md 
the upper part, from the eaves to the ridge of the 
building, will be a triangular pii^m, the content of 
which may be obtained by Problem .3, Part IV. ; then 
the sum of these two contenls will be the w hole con- 
tent of the maw. 

If the hay does not extend to the ridge, the uppei 
‘part w’ill be a trapezoidal prism, the content of whub 
may be obtained by finding the area of the end by 
Problem 8, Pait II. ; and multiplying this area by the 
length of the pi ism. (See Problem 18, Part IV., on 
the method of measuring compound aiftl irregiikir 
solids.) 


Xoie. When lia>-tnow» are irregular, mean dimen'.ioni must he taken 
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DRAINS AND CANALS. 

A Dmmn is an artificial chainul made to convey 
water fiom nfiarshe»‘, boffs, and other low /nrroiinds, for 
the piirpo‘‘e of making improvements in a/Tricullure,5:c. 

A Canal is an artificial, navigable river, most com- 
monly made for the purpo-se of transporting goods from 
one place to anothei, by water-carriage 

i\ote 1 I>r linn iind ( an me mai'e »itli •Idping sidi «, and ar»* almo«r i.i- 
variublv di t)\ ilic < iibn \arii , litine, it is of ilit utmost moment to a^cer- 
tdin tb« II I «>iiM lit* wMti <11 ( ur.i< v 

1 tie f iniiiniin me'iiod n! nn nsiiniKr ilo m is to laki ttic breadths of thf* top 
and hniiuin, 111 ihfFtriiu p’, n i>, .mn lUetr sum b< me divided Onirnnnb r, 
the qtif'lniil n ii*n<.i<ji n d .i* a tm an l>reRiii>i. Several dtplhs ore Iik/wme 
miasiiieii, in viisioiis |i| i( md 'bur sum divideii l«v t heir number, i* taken 
lor a mean di 1*1 li . (ben tin Uivtii, tii(<idth, and dt ptii beiin; mid iplitdcui- 
iinnalls tovei liei , tlie IntK product is taken for the Lontent , but it is evident 
tiiMl this proi i '•s niunt lea 1 lo vei> • notu oiis rt sult&. 

t In iliih I itunirj, nian\ tboiisinoh ol atns o| lioffs, marshes, and fin*' 
hast of hilt he* II niadi f^r tor (h> purposi s of a(>ricu!liiri , hv means nf dr.iine, 
l>.iriirulaiiv in tin. i m nio s of V«trk .uid Lintoln . and improiements of tins 
kind are Mill iurned on in the laiur county, with great spirit 

PKOHLKM in. 

To find the nmuher of cubic yardx vdnch have been dug 
out oj a dram or canal, 

RULE. 

Find the area** of as many eijui-diHUnt, perpendicu- 
lar transverse sections, at. \ou judge sufficient, with 
winch piocced as if^ they weie equi-distant ordinates ; 
and tlie result will*bc the content hetwe<yi the first and 
last bectioiis. (St«? Piohlem ^23, Par^ II ) 

Xote 1 I'lic tlisiuini liolwtvn the sections must be measured 
alon^ tlie iiiidtlle ot the hotioin ol the drain or canal , and when 
ihc ground is xcry uiuvm, tl will l>e necessaiy h» take the sections 
nearer to tath other, than when it is priily ie\cl. 

2. When a drain or canal i'. veiy U>ng, divide it into several 
parts or len^zlhs, and tnid the; tonleiil ot inch .separately by the 
.iliove itule , and the sum ut those coiitenls \m 11 he the co'Ueiit of 
ihi w hole. 

S. Let the annexed ficiire repre- 
si Ilia pel pi nrlKuliirtidHN\ersesec- j 
tion ot a drum or canal, where the 
oround IS i\en ; then it is evident 
tliai if a line AB, lie slielihed 
.icioss the lop. It will be parallel to 
the hoLluni i>l ,admutiijg it to be 

u b 3 
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« 

leve\ , and the ))er))endicular Dm will lie equal to the pcrjxyndicular 
Cw, which perpendiculars may be easily found by erecting a straijtht 
staff )ier|)endicularly to the bottom DC, and so as to touch the line 
AB, at m and n. 

In this ca«ie, the section ABCD is a tia|)ezoid, the area of which 
ma) be found by Problem VI II. Part II. 

4. Let the subjoined figure 
denote a perpendicular, trans- a 
\ crse section of a drain or ca- 
nal, where the ground is un- 
even ; then It IS cxident that 
the section is a trapezium, be- 
cause AB IS not parallel to DC. 

Now, as two jierpendiculars cannot be taken iifx>n either of the 
diagonals the figure must be divided into two tii.ingles in the bil- 
lowing manner ; Measure the diagonal BD, and at nght-anglts tn 
It, the perpendicular (’« ; measure also the line A R, and at right- 
angles to It, the perpendunlar Dm , hence, the area of the section 
maj Ik? found by Problem VI I. , Part II. 

Or, the section ma} he divided 
into two right-anglt d triangles, and a 
a trajK?7oid, a> iii the annexed 
figure, b} measuring the line AB, 
and at nghl-angles to it, the two 
}Ter|iendiculars Dm and Cm ; and 
hence the area may lx* found. 

Or, the area of the section ^ 

may be ohtaincff l>\ dividing a m ^ u 

it into the two triangl*- A Dm/, 

BCfi, and the trapezoid DmnC. 

In this case. Dim and Cm, 
which arcatnght-angks to DC, 
are the parallel sides of the tra- 
pezoid, and also the baj^es of 
the two triangles ; and ihcir perpendiculars arc Ar and Bm. 

5. If the bottom of a dram A b 

Ar canal Ik? a curve hue, as in 
the subjoined section ; then the 
area of the quadrilateral figure 
A BCD, must l)c found some 
of the foregoing mcthotls ; and 
the area of the part DhC, by 
the method ol cqui-distant or- 

jnatCF, described in Problem XXIII., Part II. 







(part vi.) DRAIKS AND CANALS* 2S3 

• 

Note The Rule gitcn in Problem 43, Part II., licing < xpressed in an alB;e- 
Hraic lorm, la leldom perfectly (iimpri lieiidcd bv Uarntra, bui (he folloivriig 
one may beeaiily underatood, and commiiied to rncmoiy. 

RULE. 

To the sum of the first and last ordinates, add four 
times the sum of all the even ordinates, and twice the 
sum of all the odd ordinates, not including the first 
and last ; multiply this sum by tlic common distance 
of the ordinates, divide the product by 3, and the 
quotient will be the area required. 

. EXAMPLES. 

] . Let the subsequent figure represent part of a drain 
or canal ; required the number of cubic yards that 
were dug out of it ; the distance between each perpen- 
dieular. trans\crse section being (io feet, and the tii- 
iiiensions of these sections, as follow' . 

ficction AlUn). Second section KF(»H. 


/>et 

AB = b*0.() HF = 52 

DC 28.7 On = 13.5 

Dm = Cn =1 5.4 KF = 03.4 

Hm = 14.8 

Tfnrd s<rtto\i KLMN. Fourth^ section PQRS 

• , fttt 

Krn = tan Sm zz 14.6 

Nm =13.5 1’; = 152 

mu = 27.4 SK = 29.7 

Mn = 18.3 Hfi = 20.5 

L« = 23.8 Qa = 1 7.3 


J'tjth section TUVXW. 

Htt 

TU = 61.5 
WV = 38.4 


Wot = Vn = 10.2 
« qa 5.3 

Xs = 7*4 
vr =58 
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CALCULATION. 

First Section. 

Here GoTo+TsT? X 15.4 = 89.3 x 15.4 = 1375 22 ; 
1375.22 

and — = to7.6‘l, the area of the irnjiezoid A BCD. 


Second Section. 

Here rr2.3 x 13.5 =: 70605, donhic the area of the 
FGIl ; and 63 ^ x 14.8 = 32, double the 

, • , . 700*05 + 938..32 

area of the triangle Er H ; then = 


16*4 *.37 


= 822.185, the area of the trapezium EF(iH. 


Third Sictton. 

Here 12.2 X 13.5 = 1()*.7, double the area of the tri- 
angle K»/iN ; also 13.5 + 18.3 x 27.4 = 31.8 x 27.4 
= 871.32, double the area of the trapezoid KwwM ; and 
23.8 X 18.3 =r y35.5^, double the area of the triangle 

t , 1G4 7 + 871.32 + 435 5* 1471.50 

LMw; then = — = 

2 2 

735.78, the area of tfie trajiezium KLMX. 

^ Fourth Section. - 

Here 14.()x 15.2 = 221.92, double the area 0 / the tii- 

angle SP7/1 ; also 14 () + 20.5 X 29 7 = 35 1 X 29-7 == 
1042 47, double the area of the ti'apezoid S^wwll ; and 20.5 
X 17.3 = 354 ()5, double the area of the triangle QR?/ ; 

. 221.92 + 10^2 47 -f 35M)5 1019.04 

then =. = 80f)..52, 

2 ■ 2 

the area of' the trapezium PQRS. 


Fifth Section. 

Here 0E5^38T4 x 10.2 = 99-9 x 10.2 = 101 8.98 ; 
101 8. Q8 

and = 509 . 49 , the area of the trapezoid TUV VV; 
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and by the Rtdejor cquUdisiant ordinates, we have A =0, 

S»S 4 

B = 5.3 + 5.8 = n.l, C = T.l*, and 1) = ' <j.() , 

then A+ 4 B 4- 2 C X^I> = 44.4+14.8 x x 

.‘J.2 =r 189.44, the area oj the part VX W ; then 509.49 +• 

1 89*4 4 = the area ty the whale section I'UN XU . 

To find the sotul vontmt 

Hac \ = ()S7 6'1 -t. 698.93= l.S\s6':lt, U - 822.185 

4- 8 O 9 = l6’31 70 . 1 , (' = 78 , and I) m (>0 , then 

= (1386 54 +- 0526 82 + 1 1'7I 

60 

X — = 9334.92 X 20 = 137693 . 4 cnbtr feel; a fid 
3 

187698.4 +-27 = 6951.792 cubic yards y the nnsirt) 
i equired. 

2. Required the number of cubic 3€'ir(l.s out of 
pait of a drain or canal, lioni the follow injr (hmension^ , 
each perpendicular, tiaiis\erse section l>ein^ divnled 
into two triangles in the same manner as the nccoiuI 
section EFGH, in the foregoing figure ; and the com- 
mon distance of the sectioiib 100 feel : 


First Section, 

Second Sreffon 

Ftrl, 

• Ft 't 

HF =fL5 9 

MF = Sfi 1 

On z=z 8 tf 

(• n zz 3 0 

FF =41.7 

1- F zz :;() s 

Hm = 96 

Hmzz 91 

Third Si tion. 

Fourth Sertivti, 

Ftct 

hetl 

II 

C.3 

IlF zz .%.■> 

G« =98 

=: 9 2 

J F = 

FF = 41 5 

Hwi = 9-1' 

Ht/i zz 10.2 

Fifth Section. 

Sutti Section, 

I ect 


HF = 37.1 

HF = ;:8.6 

till == 9.;) 

(0i z; 9.4 

EF = 4‘-'.8 

IF =412 

Hw = ]U2 

Hm = 9.8 
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iVm'/i//* Section. 

HF = .S7() 

Gw = 9 8 
hF r=r (i 
H/m = 10.3 

A ns. The area of the first section = ; the a tea 

Of' the second = ,S !• 1 7 ; the area of the third = 380. 1 3 , 

the area of the fourth - .S79 •^>•'5 ; the area of the fifth = 
; the area of the sixth = 393.1 ; the area oj the 
seventh = 403.()3 ^ and the content = 2252.\9§ cubic feet 
=: 8312 ctd}\c tjanUf H^^Jeet, the answer required. 


MARLPITS. 

M\iil is a kind of rich clay, and is n^ed as manure 
for land, in Lancashire, (’heshire, Derbyshire, and 
othei counties m hngland , and is commonly dug by 
the cubic yaid. 

Marlpits are of various form'*. Sometimes they are 
laid out in the shape of a lectangle, sometimes in that 
of a trapezium, and sometimes as an irregular polygon 

In digging a mailpit the sldc^ aie always sloped, in 
order to prevent the upper edges from slipping in , 
and as the boltoni^ ^el^loIn ])tTfectly level, there is 
generally a little variation in the depths. 

PROBLEM IV. 

To find how many cubic yards have been dug out of a 
martfnt. 

CASE I. 

When the top and bottom qf a marlpit 'are reetanyks, the 
pit may be considered as a prmtmd. 

RULE. 

To the sum of tlie areas of the top and bottom, add 
lour times tbe area ot‘a section half-way between them ; 
multiply this sum by the mean perpendicular depth, 
and J of the piodiict will be the solidity. 
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Vote t. When the 9iilts and ends are regtiluily sloped, the length ol the 
middle iiLtion will he equal to half the sum of the lengths of the lop and 
bottom, and its breadlli equal to hall the sum of their breadths, hut it iKe 
inclination of the sides and ends be not legular, the lent,ih and brtudih ui 
The middle section iiiiist be found by actual aduitasunmeiit. 

•i A mean depth must be found by taWiiig si k r il di pihs, at iquaJ diktat ii<a 
fioin each oiher, and dividing their sum by Uicii number 


EXAM PL Eb. 

1. Let the subsequent figure represent a marl pit, the 
iliniensions ot \vlucli are as follow : viz. the length AR 
of the top = 58. () feet, and the breadth liC = 3f) 
feet ; the length LF of the middle section = 55.7 feel, 
and its breadth FG = feet ; the length KL of the 
bottom = 5t2.S feet, and breadth I.M = .30 4 feet ; 
how many cubic yards of marl were dug out of the pit. 
Its mean perpendicular depth being 8.6* feet ^ 


o c 



CALCULATION. 

Here 58.6 x 36.2 = 2121 .32, ihe area of the top ; 55.7 
X 33.4 X 4 = 1860..38 X 4 = 7441.52, jour limes the 
\aTta of the middle section ; md 52.8 x 30.4 = 1 605.1 2, 
the area of the bottom; then (2121.32 -J- 7441.52*+ 
1605.12) X 8 6 = 11167.96 X 8.6 =1 96044.456, which 
being divided by 6, we obtain 16007.409 cubic feet = 
592.867 cubic yards, the answer required. 

2. A marlpit measures 86.4 feet in length, and 36.8 
feet in breadth at the top ; the length of the middle 



IfABLPITS, 


(part VT.)^ 

section is 82.2 feet, and its breadth 82.7 feet ; the boU 
tom is 78 3 feet in length, and 28.6 feet in breadth ; 
how many cubic yards of marl were dug out of the pit, 
us mean perpendicular depth being 10.5 feet? 

Ans. 1048.098 yards, 

CASE II. 

To find the number of cubic yards which have been dug 
out oj a mar/pit, the top and bottom oj which are trianghs, 
trapesiumSj polygons^ or any other figures whatever, 

RULE. 

Take such dimensions as will give you the area of 
the top, the area of the middle section, and the area of 
the iKittom ; proceed with these areas in the same man- 
ner as directed for a pnsmoid, and the result will be 
the content, nearly, (See the SciioLwyr, Prob. X. Part 
IV, Sect, I,) 

Soft I. Thf aliovc Rule wtU givi tlieconicni of ihi gineraliiv of maitpHs 
very near the truth , W, hemeecr, a p»l extetd lOor ri irol in dtpih, and the 
• idt» ht not prettv regn'aily nloprd, it will be mnre ai( urate la find ihe areas 
of » irjuiodiaianl, hori/oniul settions, and proceed with them tn the laine 
niiinner as if they were cqui-diMaiit ordinates ('Sft the SCHOLIUM^ 
/‘rohlrm /., Caic «, Part I f.J 

2, Wtien the top and bottom of a m’trlpit are trapozuMns approaching near- 
l> to rcctangUi, and tiig incliiiuiiun of the houoni (n>tii the plane of the 
iionzori v< rv (oiif ideralde, sn as to make the pit much drepir on one sidt 
ihanon tiie other, ihc ronteiii m.«y be most corre%ly obtained by Andmg the 
artas of several i qui*distaiit, pi rpciidicular letlioiis , and proceeding wii h 
them usdiretud in the Inst Fiohlem. 

Tlic loiitenu ol ihe two puics at the ends, resembling vedgtt, m.iy be 
found bv Problem IX , Puri IV., >eci. 1 

1. Tilt ronierit of ilu space or road kading into the pit, may be obtained 
by Ihe last Problem. • 

The aiea of the firai seeiion, on that where tlie i^ad commences, will evi- 
dafiily be nothing , and ihediaiancc between the first section and the middle 
of the slant height of the pit, must be taken lor the length of the space. 

4 . When the edges of a pit give way, and slide in, thrse sl^ps must he mea< 
sured, if they be thrown out or removed by the labourers. The general me- 
thod of duingdhis i« by multiplying the mean length, the mean breadth, and 
the mean depth continually together, for the content. This meUiod is cer. 
tainly inaccurate } yet m such cates as these, it may, iii general, siiffict; and 
sometimes it is the only one t hat can be adopted with any probability ofaucceM. 
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EXAMPLES. 

1. Let the following figure denote the uppermost, 
horizontal section of a marlpit, the diagonal AC of 
which measures 86.5, the perpendicular Da 26.8, and 
the perpendicular Bu 32.6 feet. The diagonal of the 
middle section is found to be 80.6, and one of the per- 
pendiculars 23.9, the other 29.3 feet. The dij^o- 
nal of the bottom measures 7^-3, and the perpendicu- 
lars 20.7, and 26..5 feet ; how many cubic yards were 
(lug out of the pit, its mean perpendicular depth being 
10.8 feet ^ 


n ^ 



C-ALCULATIOV. 

Here 26.8 + 32.6 x 86.5 = 59-4^ ir 86.5 = 5138.1 ; 
— 2369.05, the area of the top. 

Also, 23.9^ 29-3 X 80.6 = 53.2 X 80.6 = 4287-92 ; 

X 4 = 2143.96 X 4 = 8575.84,/our Ihnet 

2 

the area of the middle section. 

. Again, 20.7 + i6.5 x 74.3 = 47-2 x 74.3 = 3506.96 ; 
= 1753.48, the area of the bottom. 

10.8 

Lastly, (2569.05 + 8575.84 + 175S.48> X - 

12898.87 X 1.8 = 23217.066 cubic feel = 859.8918 cu- 
bic yards, the ansmer required. 



KAUrPtTS. 


(part vi.)^ 


m 


Admit the fbllowinfr figure ABCDE to denote 
three horizontal sections of a marlpit ; also the fi<;iire 
FLMG to represent the space or road leading into the 
pu , required the number of cubic yards that were dug 
out of each ; the mean depth of the pit being 1 1.4 feet ; 
the oqui-distfint, perpendicular rectionsat HK, LM, tra- 
pezoids ; the whole length of the space 43.8 feet ; and 
the other dimensions as below. 


n 



Horizontal fectiowt of the pit. 


Vppermoet section. 

Feet. 

AC = 118.C) 
Ea = 43.4 V 
Ba = 35.2) 
CE = 102.81 
11a = 26.4 j 


Middle%ecUon. 

Feet. 

AC = 111.7) 
Ea = 59.8 V 
Ba = 31.63 
CE = 95.97 
Da = 22.6 3 


Bottom action. 

Feet. 

AC = 104.8 7 
Ea = 36.4 V 
Ba = 28.33 
CE = 88.67 
Dtt = 19.53 

c c 2 
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Pvrj>endicuhr sections of the space. 

Section a^HK. Section at LM. 


Fact. 

AB = 152.4 
DC =85 
Dm = C« = .5 7 


Feet 

AB = 12.8 
DC = 7.9 
Dw = C« =11.2 


( See the figure in the last Problem, Note 3.J 


( ALCULATION OF HIE PIT. 
( Uppermost Sect wn . 


Here 4.^4 -f 35.2 x 1 1 8 f) = 78 x 1 1 8.f) = fmi.9<i. 
double the area of the irapezum A BCE ; and 102 8x26*. 4 
= 2713 92 , double the area of the t$ tangle CDE ; (hen 

9321.96 + 2713.92 12035.88 

= == 6017 94-, the area 

2 2 

0 / the whole section ABCDE. 


Middle Section. 

//erc^JT^'fO’x 111.7 = 71.4;: 11 1.7 = 7975.38. 
dfjuble the aiea of *he trapezium ABCS ; and 95 9X22.6 
= 2167.34, double the aiea of the triangle CDE ; then 

X . = X . = miM 

2 2 

X 4 = 20285.44, /owr times the area of the whole section 
ABCDE. 


Bottom Section. 


Here 36.4 + 28.3 X 104.8 = 64.7 X 104.8 = 
6780.56, double the area cf the trapezium ABCE ; and 
88.6 X 19.5 = double the area ^ the triangle 

CDE; 425..13, 


the area of the whole section ABCDE. 


2 
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m 


To find the solid content* 

Here (6017.9^ + 20285.44 + 4254.13) x ^ = 

30557.51 X 1-.9 = cubic feet z= 2150.343 

cubic yards, the content qf the pit* 


CALCULATION OP THE SPACE. 

Section at HK. 

• * 

Here 12.4. 8 5 X 5-7 = 20.9 x 5 7 = 119.13 ; and 

* = 59.565, the area 0/ the trapezoid A BCD. 

Section at LM. 

Here 12.8 + 7^ X 112 = 20 7 X 11.2 = 231.84 ; 
231 84 

and = 115.92, the area of the trapezoid A BCD. 


To find the solid content* 

43 8 

Here A = 115.92, B = 59.565,C = 0, and I> = -^ 

• 

= 21.9; then A + 4*B+2 C X J D = (115«2 + 238.20) 
X ^ = 354.18 X 7.3 = 2585.;)14ctt5ic/cft = 95.7.59 
^cubic yards, the content qf the space* 

3. The diagonal of the first or uppermost horizontal 
section of a marlpil is 118,0, and the perpendiculars 
are 04.8, and 4.3.5 feet ; the liiagonal of the second sec- 
tion 1 12.4, and the perpendiculars Or. 7, and 4O.0 feet 
the diagonal of the third section 1O0.3, and the per- 
pendiculars 58.5, and 37.7 feet ; the diagonal of the 
toiirth section 100.8, and the perpendiculars 55.9, and 
34.0 feet ; the diagonal of the filth or bottom section 
94.3, and tne pei pendiculars 52.4, and 31.5 feet; re- 
quired the number of cubic yaids that were dug out 
of ih^ pit, the sections being taken at equal distances 
c c 3 
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from each other, and the mean perpendicular depth of 
the pit 16 8 feet. 

Ans. Tfie area of the first section = 6422.19; the area 
if the second =1:57 ^9,^6 ; the area of the ihird=z5\ 13.03 ; 
the area of the fourth = 4.561.2 ; the area of the fifth = 
3955 . 88.5 ; and the content = 86584.86.5 cubic jeei == 
.3206.828 athic yards, the answer required. 


OinLCllOKb FOR 

MEASURING PONDS AND MILL-DAMS. 

Ponds and mill-dams are commonly dug by ihe 
cubic yard ; and assume a variety of shapes. 

If the top and bottom of a pond or dam be rectan- 
gles, it may be treated as directed in the last Problem, 
Case I. ; if the top and bottom be triangles, trapeziums, 
or polygon^, the content may generally be found by 
Case li., of the last Problem , but if both these methods 
fail, 30 U nui^t pioceed as directed in Problem III., for 
diains and canals In this case, the contents of the 
pieces at the end^, roembluig wedges, must be found 
by Problem 9 , Part IV., Sect I. 

Mr. \V. Putsey, Teacher of the Mathematics, at 
Pickering, in/oniiv me that the pouds made upon the 
wolds in Yurkdiif,e, are generally of a conical shape ; 
hence their contents may lie found by Problem 7 , 
Part IV., Sect, f, 

Mr. P. who Is a practical measurer, has aUo very* 
kindly communicated the following method of taking 
the dimensions of a conical pond in which there is water. 


EXAMPLE 

Let ABC denote a per pen- a 
dicular section of a conical 
pond, wliose dimensions are 
requited. v 

Lxtend a coid over the 
pond, ^^ith whicii take the 



diameter AB; make a ung fast to the middle of the 



(PART VI.]^ MENSURATION OF EMBANKMENTS. 3QS 

cord or diameter, as at D, through which put the eiul 
of the plumb-line ADC ; let your assistant keep one 
end of the diameter at B ; while you hold the other, 
and the plumb-line at A ; permit the plummet to de« 
scend to the bottom of the pond, as at C ; then draw 
back both the cords, and measure CD, which will be 
the perpendicular depth of the pond. 

fiote \ When ihi top of a pond is iioi a perfect circle, measure two diamc- 
lem at right angles to each other , and take half their sum for a mean diame- 
ter. 

Cellars generally form paralletopipcdons , and when they are dug by the 
cubic yard, their confbnts may be found by Prob. II., Sect 1., Part IV, 


DIRECTIONS FOR 

MKASURIXG EMBANKMENTS. 

The most correct method of measuring embank- 
ments, IS to proceed in the same manner as directed in 
Problem 111., for drains and canals ; and if the follow- 
ing observations be well understood, no difficulties will 
arise in taking the dimensions, and finding the areas 
of the sections. 

Let A BCD repscsent a 
transverse perpc^idicular ^ 
section of an embankment, 
made ujum level ground ; 
then it DC be parallel to 
AB, it is evident that the 
section is a trapezoid, tiie 
area <jf which may 
found by Problem 8, Part II. • 

. The distance of liie parallel sides, or height of the 
section, may be obluined by placing a stafi perpendi<s 
cular to the hor^on, at A or B, and producing DC to 
E or F; then will AE or BF be the perpendicular 
distance 6f the parallel sides AB, DC; and AB, the 
breadth of the bottom of the embankment, is evklently 
equal to ED DC -{- CF. • 
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Again, let GHKL, de- 
note a perpendicular, 
transverse section of an 
embankment, made upon 
uneven ground ; then it 
is evident that the section 
is a trapezium ; and as the 
diagonals and perpendi- 
culars cannot be measured, the content must be found 
in the following manner: Produce LK, the horizon- 
tal line of the top, both ways, to M and N, and let 
fall the perpendiculars MG and NH ; then by Problem 
8, Part II., half tlie sum of these parallel sides multi- 
plied by their perpendicular distance MN, will give 
the area of the tra|)ezoid GHNM, from which subtract 
the sum of the areas of the two right-angled triangles 
GML, HNK, and the remainder will be the area of 
the section GHKL. 


Note Unskilful meaiurers affect lodcttrmmf thecontcntsofembAnkmcnls 
by finding wlini they call mean breadths and thickocises t f>ut no person 
who has a •cientiAc knowledge of mensuration, will havi recourse to such an 
erroneous process, if the foregoing mtthod can by any means he adopted. 
Sec Drains and Canals, Note I. 


, Directions for’ 

« 

MEASURING QUARRIES. 

The baring of quanies is generally done by the 
cubic yard ; and sometimes the stones themselves are 
got by the same measurement. 

Quarries, in general, are very irregular ; they may, 
ho^^ever, commonly be measured by some of the 
methods already described for canals, marlpits, ponds, 

iifiC. 

’ Jf a quarry be so irregular that none of tliese 
methods can adopted, the general i[petbod is to take 
sucti dimensions as will gi\e the area of a mean hori- 
zontal stetiun ; then this area being multiplied by the 
ineanjdepth ot the quarry ; the product is taken lor 
the content. 



(part VI.) ^ MENSURATION OF COAL-HEAPS. 29? 

Sote I. Snmciimci a quarry may be most correctly measured by dividing 
II into scvnal purii i and lal ing the dimensions of each part separately, 
e When the stones that are left jutting out of the sides of the quarry, are 
measured wnli the vacuity, mi an diinentions of these stones must be taken, 
and tlieir contents tubtratied, in order to obtain the true content ol the 
Taiuiiy 


niREClIONS FOR 

MEASURING COAL-HEAPS. 

When the stock of a colliery is to be taken, or an 
exchange of tenants takes place, it becomes necessary 
to ascertain the (piantity of coals which are laid unsold 
at the pits ; and as pit-heaps are generally very irregu- 
lar, l)oth in extent and thickness it is no easy task to 
find their contents with a tolerable degree of accuracy. 

The method generally adopted, is to take such di- 
mensions as will give the area of a mean horizontal 
section ofsthe heap , ,ind to multiply this area by the 
mean thickness, for the content. 

I The prr|u ndicuhir height of any point at the exiienutv of a loal- 
heap, may beohtiiinid lu ilie following manner i Place a spirit or waier<le\tl 
upon iht lop of ihe luap. dose by tlit edge , let your assistant hold a pole 
U|ioii Iht ground, in a pi rpi toticular direction, at the bottom of the heap; di- 
n< I Ibe l^iel toward# the p<^e, and note th.\t point in it which is seen through 
the livil , measure ilie diwaance bi tween the bottom of th^pole and this point , 
subtract the hi tgbt of t|^ level from the said distance; and the remainder 
will bt I be height of the luap, at the place where the observation is made. 

ft. When a roaUhenp is upon level ground, the height or thickness of any 
place between the pit and the extremity of the heap, may be found thus. By 
Note 1, find the height of the heap where it is most elevated , then let your 
assistant place the pole upon that part of the heap the height of which you 
wish to obtain , and without removing the level from the highest point of the 
heap, direct it towards the polo , measure the distance between the bottom 
of the pole and the point seen through the level , fr^m this distance take the 
height of the level , and if the remainder be subtracted from the greatest 
height of the heap, before tound, you will obtain the height required. 

3 If the ground on which the coal-heap is laid be level, and tlie upper 
surface of the heap a regular inclined plane, rising gradually from the pit to 
the utmost extYemity of the heap, which is sometimes the rase, it is evident 
that the mean thickness of the heap will be equal to half the sum of the two 
heights taken at that part ofihe heap adjoining the pit, and at the utmost 
exlTcmiiy or highest point ol the heap. 
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♦♦ When A coAl-hrA|i U extremely irrcf;ular» it la generally necefiary to di- 
vide It into aeveral parts, and take the dimentions of each part separately . In 
this case. Iieights roust be taken m such placet as are most likely to give the 
mean thickness of each psrtt and when the ground it not level, a proper 
aliawance most be made for this circumttanru. 

i In some parts of England, 5 pecks, Wmcliesier ineatiirc. or culm 
inches, make a bushrl of cottls, and 36 bothela i chaldron ; therelort, if the 
cubic incheg in a c«al-heap be divided by 26''8, or ihe tiihic feet by l.bSa. the 
qno> lent Mill be the niiiribcr of bnshelg Conianied in the heap, but as this 
mpB«ure is not general, cvitv person who measuiet a coal-luap, ought to 
make liiin&cif acquamicd with the cuhtomaiy measure of the place.— The 
content of the new imperial coal-hushcl. U iBiscuhir inches. fSee the Au- 
thor' t Arithmetics page 53. and 353 ) (For the New Jmpet lal Meature»s tee 
Part Vlll.fifthi* Work*) 

Notwirhttanding what lias been advanced on the subject of measuring 
quarries and coal-lieapt, a great deal will always depend upon the ingenuity 
of the measurer; for it is impossible to give directioni that will suit every 
particular case to be met with in the practice of measuring these irregular 
figures* 


CLAY-HEAPS. 

Clay i* frequently dug out of pit?, and laid upon 
the surface of the ground, generall'y in very irregular 
heaps ; and thencsold by the cubic yard or by the 
ton, for the purpose of making bricks. 

When this is the case, it becomes necessary to ascer- 
tain its solid content, as nearly as possible ; and this 
may be approximated by the following methc^s : Find 
the area of the base of the heap, and also the area of 
Its top, in the most conveni^t manner, according to 
the rules and directions given in the different Prob- 
lems of Part 11. ; and then take half the sum of these 
areas, for the mean area. — Also, take several depths, 
and divide their sum by their number, for a mean 
depth. Multiply the mean area by the njean depth, 
and the product will be the solid content; and, when 
this is in cubic feet, divide it by 27 , to reduce it to 
cubic yards. 



(PAKT VI.) ^ MKNSURATION OF CLAY-HEAPS. 399 

Volt I. When the hue of a clay-heap, isviry irregular, Iti area maybe 
fuuu'J by Problem Part Ml. 

3. When tlie dimensions are taken in yards tenths, and hundredths, the 
solid content «*ill be in cubic yards, and decimals of a yard j but if the di- 
mensions beiakt'n in feet, teriihs, and hundredths, the content will be in 
( ubic ieet. and decimals ol a toot. 

1. When a f lay-heap IS no i very irregular, the mean area may sometimes 
be (ound by taking the dimensions of the lop of the heap, and increasing 
each UiiiKHsiont as you lake it, so as to give, (as nearly as you cap Judge,) 
tilt diini-fisions of the middle bornnnial section.— This method of measur- 
iiii;, IS geiiirally called ** GtmMg amd Taking,** as the dimensions thus ob- 
tained, ate smaller than those of the base of the iiuap, but larger than those 
of the top. • 

4 Wlion a clay-heap assumes something of the form of a parailelopipedon, 
(Probitm /, Pan IV.) tome measurers take lengths, in two or three differ- 
ent places anddiiide then sum by their number, for a mean length. A 
mean hrtadih and a mean depth arc found in the same manner, and the 
continued product of these three dimensions, is taken for the solid content. 

*> Winn a heap is vciy Urge and irregular, it is frequently advisable to 
divide It into t«o or three pairs , and take the dimensions, and find the con- 
tent of eaih part sepaiately. 

d When a clay-heap resembles a prismoid, or the frustum of a cone, the 
rule given in Problem 10, Part IV , may be applied with propriety. For 
other tiieful Rules and Observations, the reader is referred to Problem 18, 
Part IV , and also to the metliods of measuring marl-piis, and coal-heaps. 

7 A cubic loot of clay, according to the table of specific gravities, page 
1/3, weighs 4190 ounces ai^irdupois, consequently, a cu^ic yard wiU weigh 
1.627 tons, therefore, if wg multiply the number of cubic yards, in « clay- 
lieap, by 1 637t the pro<tuct will be the weight In tons. 

d Uy experience, it has been found, that when clay is very compact, a 
ruble yard will weigh tons, conss^quenUy, the mnltlplirr will be i 7» ) but 
sriien it is leas dense, a cubic yard wUI nut weigh more than 1 or tons , 
in these cases, the multiplier will be 1.3^ or 1.5, to bciog cubic yards into 
ions. 

« 

9. A measuring tape divided into feet, tenths, and half tenths, is best adapt- 
ed fer taking the dimensions) as we then have no trouble lu redoemg the# 
inches to the decimals of a foot ; for, in this case, the tenths are given by the 
tape; and the half-tenths are ft hundredths of a fuoti hence we have always 
the dimensions in feet and tenths, or in feet, tenths, and hundredths of a 
toot ; thus, <i8,6^feet w ftS.dft feel, dec. 

10. The rules and directions given for clay-heaps, will apply tw aH eom- 
po$t and NMinirs heaps ; when It is rcquifcd lo determine their solid contents 
lor the purposes of sale, &c. 
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EXAMPLE. 

Required the number of cubic yards, in two clay- 
heapS) resembling parallelopipecions, from the follow- 
ing dimensions ; and also the weight of the clay, sup- 
posing each cub4c yard to weigh 1 .627 tons. 


No. 

LENGTHS. 

BREADTHS. 

DEPTHS. 

1 

Feet 

93 . 8.5 

86.75 

74.65 

Feet 

56.55 

48 45 
.39.35 

Feet 

9*65 

8.85 

7.70 

2 

62.25 

58.30 

46.45 

4.3.25 

39.70 

8.35 


Content by the third and fourth Notes. 

No. I. 


Length. 

Breadth. 

Depth. 

Feet, 

Feet. 

Feet 

93*85 

56,55 

9.65 

86.75 

48.45 

8.85 

74.65 

39.35 

7.70 

3)255.25 , 

3)144.35 

3)26.20 


85.083 mean, ^ 48.1 1 6 meo;r. 8.666 mean. 


Then, 85.083x48.116=4093.853628 jpfuare fiet, the 
mean area; ami 4093.853628x8.666=35477.335540248 
cubic feet, the solid content of No, /. 

No.^’II. 

Breadth. Depth. 

Feet* Feet* 

4S.25 8.35 

39-70 == 

g) 88.95 ‘ 

41.475 mean, 

55.666 mean. ■■■ 


« Length. 

Feet. 

62.23 

58.30 

46.45 

3)167.00 
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Then, 55.666 x 41.475 = 2308-74735 square feet, 
the mean area ; and 2308-74735 X 8.35 = 19278 
.0403725 cubic feci, the solid content of No* II, 

Lasllify 35477.335 + 19278.040 = 54755.375 cubic 
fed, the solid content of both heaps ; then, 54755.375 -r 
27 = 2027.9768 cubic yards, the whole content. 

Weight by the seventh Note, 

Here, 2027-9768 X 1.627 = 3^99.5182536 ions = 
3299 i tons, the weight required. 

. REMARK. 

Having, in the preceding pages, treated of the Mensu- 
ration of Drains and Canals it is presumed that a short 
account of a few of the principal ones, will not be un- 
acceptable to the young reader ; as it will tend to give 
him some idea of the great Improvements that Agri- 
culture and (,'ommerce have received, and are daily re- 
ceiving by the use of them ; and will inform him what 
stupendous Works have been effected by the Ingenuity, 
Perseverance, and united Efforts of men. 


\ l)I>t RIPTIOX 

9 

•or SOME OF HIE 

piiiS'c irAL can!\ls 

In EtKjUwit. Scotland, Fiance, and China, 

C’anms are to he met with in every civilized country; and 
jKrlitip- It will not be goui*; ti»o f.ir to say, that the inttrnal coni- 
iiierce ol no nanon Iuin rtteivtd i^realcr improvements by them, 
than that of Great Rntdin. * , 

Tui: Duke of Rr idol water's Canal, is a work that be- 
i;.ns at Worsley, seven miks from Manchester, where, at the 
foot of a mountain, comjiosed of coal, a basin is cut, contiin- 
ing a great bikly of water, which serves as a reservoir to the 
navigation. The cunal runs under a hii), by a subterraneous 
passage from this basin, nearly three qii.irtcrs of a mile, to the 
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Duke’s coal-works. In some places the passage is cut through 
the solid rock, and in others arched over with brick; and at 
certain distances, air funnels, some of uhich arc thirty -seven 
yards in perpendicular height, are cut through the rock to the 
top of the hill. At Barton -bridge, three miles from the basini 
is an aqueduct, which, for upwards of 200 yards, conveys 
the canal across a valley and the navigable nver Irwell. There 
are three arches over this river ; the middle one is 60 feet wide, 
and 38 feet above the water in the Irw'ell ; and will admit the 
largest barges that navigate that nver, to pass under with masts 
and sails standing. At Longford bridge, the canal turns to the 
right, and crossing the Mersev, passes near Altnnghain, Dunham, 
Grappenhall, and Kaulton, into the tideway of the Mcrsei, at Run- 
corn Gap, where barges can come into the canal from Liverpool at 
low water. 

This canal is 29 miles in length. It w'as Ixfgiin in 1758, and 
finished in 1763, under the direction of the great mechanic and 
engineer, Bnndlev. 

Xotc, From this canal, at Worsley, there is a branch cut to the 
town of Leigh ; and thence to Wigan, w'herc it coininunitates with 
the Leeds and Liverpool canal. — From the Duke’s canal, there is 
also another branch which terminates at Manchester; and thus 
unites this great rmpqrtum with the maritime town of Liverpool. 


The Grand Junction Canal, ls a w'ork that joins seve- 
ral other canals in the centre of the country, which thence 
form a communication between the rivers Thames, Severn, 
Mersey, and Trent , and, conscqucmiy, an inland navigation to the 
tour principal sea-poris, London, Bristol, Liver|XK)l, and Hull. 

This canal commences at Braunston, on the west-borders of 
Northamptonshire, passes by Daventry, to Stony Stratford, in 
Buckinghamshire, thence on the confines of Bedfordshire, west of 
Leighton Buzzard, to Tring, Berkhamstcad, and Rickmans w'orth, 
in Herts, and through Middlesex, by Uxbridge, to Brentford, where 
It enters the Thames, 1? miles, by that river, above London. Its 
whole length is upwards of 90 miles. 
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The Grakd Trumk Camal, is a work that forma a com- 
munication between the riven Mersey, and Trent, and, of 
course, between the Irish sea and the German ocean. Its 
length IS 92 miles, from the Duke of Bndgewater's canal at 
Preston on the Hill, in Cheshire, to Wildon-ferry, in Derby- 
shire, where it communicates with the Trent. The canal is 
carried over the river Dove, in an aqueduct of 23 arches, 
and over the Trent, by an aqueduct of 6 arches. At 
Preston on the Hill, it (lasscs under ground 1241 yards; at 
Barton, and in the neighbourhood, it has two subterraneous 
passages; and. at Hardcastle Hill, in Staffuidshire, it is con- 
veyed under ground 2t4BO yards. In the neighbourhood of 
Stafford, a branch is made from this canal, to run near Wolver- 
hampton, and to join the Severn ncarBewdlcy: from this again 
other branches cross Warwickshire to Braunston, where com- 
mences the Grand Junction Canal to the Thames at Brentford. 

This canal was begun in 1706, by Brindley, who died before 
Its completion ; but it was Onished by Mr. Henshall, his brother- 
in-law', in 1777, 


The Leeds and Ijverpool Canal. “ The first act for this 
canal passed in 1770, by which the undertakers, a body corporate, 
by the name of “ TVm* Qomjmny Proprietors of ^he Canal NavU 
gallon ffom Leeds to Lh'apoolC' were empowered to raise the sum 
of 320.000 1. Ill shares, deemed jwrsonal estate. 

The work was prosecuted w'lth spirit ; and in a few years there 
were fihished 33{ miles on the Yorkshire side, yiz. from Leeds 
to Holme Bridge, near Gargrave ; and 28 miles on the Lancashire 
side, VIZ. from Livcr|K)ol to >{ew’brough ; but the money sub- 
scribed being all expended, the works w'cre discontinued for seve- 
ral years. 

In 1790 another act was obtained, to enable tlie company to 
vary the hne from the north to the south side of the river Calder ; 
and to raise a frirthcr sum of money : in consequence of which the 
works were again resumed. 

In 1794 another act passed, to enable the company to make a 
D d 2 
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considerable aheranon in the line, to as to puss by the market- 
towns of Burnley, Blackburn, Chorley, and Wigan, where it joint 
the head of t!ie Douglas Navigation ; by means of which it unites 
the l..anca3hire side of this canal at New hrough. 

The x\hole length of the canal, according to this arrangement, is 
129 miles. 

The summit of tins canal is at a village, called Pouindge, near 
Colne, where it passes under ground 1()3() yards, hy a tunnel, 
which IS 18 tect high, and 17 tiet wide. The full eastward, from 
the summit to the navigable river Anc at Leeds, i> 4()?)4 feet , and 
we'«lwdrd to the basin, at Liverpool, 431 feel , whi^h Iwsin is about 
.52 feet alxiie the river Mersey, at low water. Between the sum- 
mit and Leetls are 44 locks, \iz. 13 to llulme Bridge, (fnan 
which place to near Binglev* there is u level |kx>1 of 17 miles in 
length) 11 from Binglcy to the Junction with the Bradford canal, 
and 18 fnim thence to Leeds. Between the suiiinnt and L)v«t)iu) 1 
are 47 locks. 

There are several large aqueduit bridges on this canal, 
particularly those over the river Aire lielow Bingley, and above 
Gargrave. 

it has a coininunicatioii with the town of Bradford, iiy means ut 
a branch, about three miles in length, tailed Bradford Canal 

The general advantages which the * public will derive from 
this canal, are^more than the limits of this imjitr will allow to 
be explained. It will tend greatly to encourage trade and 
manufucturcs ; will bring into extensive use inexhaustible 
rocks of lime-stone, slate. Bags, and free-stone, excellent mints 
of coal ; and great cjuantities of timber fur building shi|)8, 
houses, &c. 

This canal is 42 fi^t wide at the top, with 5 feet depth of water ; 
and the dimensions of the lcx:ks upon it, are about 70 feet in length, 
and 15^ feet in w'ldth. 

It was completed in the latter part of the year 1816; and 
now forms a most eligible communication between the port of 
Liverpool and the town of Leeds ; and from thence, by the nver 
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Aire, and other canals and river navigations, to the port of Hull. 
Thus the object of the original promoters of this noble undertaking 
18 obtained, viz. ** A Navigable Communication between the Eoit and 
tVcet Seat.*' 

Note. Mr. Thomai Ueetton. of the Canal office, Leed*, and Mr. John Bot- 
tnmley, of the Canal office, Bradford, very kindly favoured me with the 
above description of the Leeds and Livcr(»ool Canal. 


The Great Canal, in Scotland, is a work that forms a junc- 
tion lictueen t4ic Forth and Clyde. Its length is 35 miles from 
the influx of the Carron, at Grangemouth, to the junction with 
the Clide, six miles aliove Dumbarton. In the course of this 
navigation, the vessels arc raised to the height of 155 feet above 
the level of the sea ; and passing afterward upon the summit of 
the country for 18 miles, tliey descend into the nver Clyde, and 
have troin thence free access to the Atlantic ocean. This canal is 
onmed over 36 rivers and rivulets, and ? great roads, by 3h 
aqueducts of hewn stone. In some places it passes through mossy 
ground, and in others through solid rock. 

The road from Fdmburgh to Glasg<iw passes under it near Fal- 
kirk, and over it bv means of a drawbridge, six miles from Glas- 
gow. In the course <?f**this inland navigation are many striking 
scenes; particularly «the romantic situation of the stupendous 
aqueduct over the Kelvin, near Glasgow, 420 feet in length, carry- 
ing a great artiflcial nver over a natural one, where large vessels 
sad ai the height of 65 feet above the bed of the river below. 
The utility of this communication between the German and At- 
lantic oevans, to the commerce of Great Britain and Ireland, in 
their trade with Norway, Sweden, and the Baltic, must be strikingly 
evident ; os it shortens the nautical distance in some instances 800; 
and 111 others 1000 miles. 

This canal cost about 300,000/. It was begun in 1768, under 
the direction nf Mr. Smeaton, and finished m 1790, by Mr. Whit- 
worth ; Mr. Smeaton having resigned, in consequence pf thejiad 
state of his health. 


o d 3 
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The Royal Canal or Lanodedoc, in France, is a work 
that effects an inland communication between the Mediterra- 
nean and Atlantic. From the port of Cette, in the Mediterra- 
nean, It crosses the lake of Thau; and, below Toulouse, is 
conveyed by three sluices into the Garonne. At St. Ferreo), 
near Revel, between two rocky hills, is a grand basin, above 
1000 feet in diameter, into which the rivulet Laudot is receiv- 
ed ; and hence three large cocks of cast brass open, and dis' 
charge the water, winch then goes under the name of the river 
Laudot, and continues its course to the canal called Rigole de 
la Plaine. Thence it is conveyed to another reservoir near 
Naurouse, out of which it is conveyed by hl(iicc'>, Ixith to the 
Mediterruneun and Atlantic, as the canal requires it; this 
lieiiig the hif-htst point between the two seas. Near Beziers are 
eight sluices, which form a regular and grand cascade, 936 
teet long, and 66 fett high, by which vessels cross the river 
Orb, and continue tluir voyage on the canal. Above it, be- 
tween Beziers and Cajicstan, is the Mul-Pas, where the canal 
is convened, for the length of 720 feet, under a mountain. At 
Adge is a round sluice, with three openings, three ilifTcreiit 
depths of water meeting here; and the gates are so contrived, 
that vessels ma^ |wsa through by (i|)ening which sluice the 
master p'eases. The canal has 37 aqiiediicts, and Us length 
from Toulouse *to Beziers, where it joins the river Orh, is 152 
mdes. 

This canal was begun in 1666, and completed in 1681, under 
the direction of the engineer Hiquet. 


The IvPEfiiAL /Janal, in China, is a stiifiendous w'ork, ex- 
* tending nearly through the whole empire, from north to south ; 
and serves to convey goods between Pekin and Canton ; being only 
interrupted by a mountain, in the province of Kiang-si, of about 
one day’s journey. This canal was finished about, the year 9H0 ; 
and 30,000 men were employed 43 years in completing it ; its 
whole length being 825 miles. The traffic upon it is exceedingly 
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great ; and it ia, in rarious other respecta, an object of wonder and 
admiration to Europeans. 


There arc in EngLind, as well as in other nations, many more 
Canals, far tew numerous to be mentioned here ; those who desire 
to sec a mure circumstantial account, may consult Mr*. Phillips's 
Central History of Inlatul Xavtgaium^ which is a work replete 
with useful inftinndtioii. 


AN ACCOUNT OF SOME OP IHE 

Principal Drains in the CmnUf of York^ 

AND THE 

ACUICULTUHAL IMPROVEMENTS 

MADE BY THEM. 


Extensive Drainages have of late years been executed in this 
county ; and little lai^* which is capable of im|^rovemeiit by such 
meaiiN, now reinuiiis^ndrained. 

T/w Drainage known by the name of the *• Holderness Dmiti- 
dge,” lies chiefly adjoining to and on the east side of the nver 
Hull? It extends from north to south alwut eleven miles; and 
contains, by survey, 11211 acres. Previously to the execution of 
this undertaking, much of the level was usually covered with water 
for alwve half of the year ; and on some papts were extensive cars 
wr lakes. 

This Drainage, though still imperfect, has made a great 
improvement in the adjoining lands, many of which from having 
been of lit^e or no value, are now let from liiteen to thirty 
shillings per acre ; and this has been accomplished at an expense 
of somewhat less than 3/ per acre. 
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The Act of Parliament for eaecuting this Drainage was obtain- 
ed in 1762; but it was not until the year 177S, that an assess- 
ment was levied for 24,000/. to carry it into effect. Since that 
time, engineers have been consulted on the further improvement 
of this Drainage; and the consent of the proprietors has been 
obtained for raising further supplies ; in consequence of which the 
sum of 30,000/. has been advanced, in order to complete the 
work. 

The winter of 1763-4 being unusually wet, the water on the 
west-side of the river Hull was higher than common, and occa- 
stoned a breach in the bank of the river, near the iip)X*r end 
of this level, by which the whole of it was ovcrflow'cd, to- 
gether with part of the townships of Stoneferry, Marfleet, 
Bilton, Preston, Soulheoats, and Dr) pool. The turnpike road 
between Hull and Headon, for nearly four miles, sUxxl from 
twro to four feet deep in water, as did likewise that lead- 
ing from Whitecross to Beverley, and |>ersons going to market 
were obliged to pass in boats ; but it is now liciievcd that thesi* 
low-lands will never l>c Hooded agiin, if the banks of the rner 
Hull can be preserved strong enough to resist the water of 
Hoods. 


Tiue Beverley qnd Barmslon Drainage lies parallel to the Hol- 
derness Drainage, bu* on the contrary sid of the nver Hull; 
and extends from Barmston, along the course of that river, 
nearly to Kingston-upon-HulI, a distance of about tw^enty-four 
miles. 

The Act of Parliament for executing this Drainage, w'as 
obtained about the year 1792. It is divided into two parts, 
the upper or more northern of which, containing 2,136 acres, 
extends from the township of Foston to Barmston, where it has 
an outfall into the German ocean. The lower or southern pnit 
commences at the same point, and has its outlet into the nver 
Hull, at a place called Wincolmlee, near the town •of Hull. It 
contains 10,432 acres. 

This Drainage is very effectual, as the water in the drains 
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commonly gtands three or four feet below the surface of the 
land. 

7’he expenses hitherto incurred, amount to 135,000/. or about 
ten pounds fifteen shillingH per acre ; and the average improve- 
ment of the land is about fourteen shillings per acre per an- 
num ; hut as the annual expense of keeping the drains and 
works in re|uiir, amounts to between twelve and thirteen hun- 
dred ])ounds, the clear interest upon the capital expended, is 
reduced to little more than 5/. |>er cent, per annum; hence it 
ap|icars not to have been a very profitable undertaking to the 
pniprietors. .The public, however, has been lienefited by 
land lieing brought into cultivation, which before of little 
value. 

Tfu Krifin^Juim Lhaxna:rc is divided into two parts, having 
distinct outlets. Tlie eastern iwrt commences at Sand-le-Mere, 
and discharges itself into the number at a place called ** Stone 
Creek and Is in length aliout fourteen miles. The other 
part lying a little to the north and west of the former, com- 
mences at Aldborough, and empties itself also into the Humber 
at a place called ** Headon Haven being in length about eleven 
miles. 

The Act of Parliumer^ for executing this Drainage was obtained 
111 IS02 ; and the levfl contains 5,505 acres of It^d. 

The whole expends of the act and ifie completion of the 
works, amounted to 30,(KH)/. or about five pounds nine shillings (icr 
acre. Prior to the commencement of this Drainage, the Com- 
missioners made a valuation of the low grounds; and subsequently 
to the completion of it, they made an c.stimate of the improve- 
ments which had lieen effected, amounting to 2,475/. per annum, 
which is rather more than SI. per cent. ; hedee it appears that this 
has been a profitable undertaking. 

/ 

Tfu! Harford and Derwvnt Drainage contains upwards of 10,500 
acres, of w^high nearly 4,500 are situated in the East Hiding* and 
the remainder in the North Riding. 

The Act of Parliuinent fur this Drainage, was obtained in 
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1800 ; and it has been completed at a total expense of 41,6121. 
which is nearly at the rate of 41. per acre ; but as the land has 
been benefited to the amount of 17t. per acre; after paying 
the annual assessment, the disbursements are paying an in- 
terest to the proprietors of about 211. |xir cent., per annum ; 
hence it appears that this has been a very advantageous under- 
taking. 

SpaUUug^Moor and Wulhng.Fen Drainage was completed about 
thirty years ago; and has greatly improved about 20,000 acres 
of land which were before subject to be flooded. It commen- 
ces at Market Weighton, and enters the Humljcr near a place 
called ** Fossdyke Clough,** situated ufxin the banks of that 
river. 

This Dram also serves as a navigable Canal ; and turns out 
greatly to the advantage of the land-owners and proprietors, 
not only in draining the lands, but by facilitating the carriage 
of the produce and manufactures of a large extent of country, 
which before w'ere conveyed at a very great expense by land- 
carriage. 

Note. I'hose who desire to see more on ibis subject are referred 
to the excellent Agricultural Survey of the East Riding of York- 
shire, by H. G. Strickland, Ei>q. 


AM Accoi KT or 

AGRICULTURAL IMPROVEMENTS 

Made in the County of Lincoln ^ 

BY* MEANS OF DRAINS. 


The extensive Drainages which have been executed in difibrent 
parts of the county of Lincoln are far too many to be enumerated 
here; but the following extract from Mr. Young's Agncultural 
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Survey of that County, will give the reader tome idea of the great 
improvements that have been made by them : •• It is very probable 
that no county in the kingdom has made equal exertions in this 
very important work of draining. The quantity of land thus 
added to the kingdom has lieen great ; fens of water, mud, wild 
fowl, frogs, and agues, have been converted to rich pasture and 
arable ground, wortli from 20x. to 40f. an acre j health improved, 
morals corrected, and the community enriched. These, when ear- 
ned to such an extent, are great works ; and reflect the highest 
credit on the good sense and energy of the proprietors. 

‘‘ Without going back, to very remote periods, there cannot 
have lK»en lcs» than 150,00t) acres drained and improved, on an 
average, from 3s» an acre to 2.>x. ; or a rental created of 150,000/. 
a year. But suppose it only 100,000/. and that the profit has, 
on an average, been received during the period of thirty years; 
the rental has in that time amounted to three millions, and the 
produce to nearl) ten; and when with the views of a political 
anthmetician, we reflect on the circulation that has attended this 
creation of wealth through industr} ; the number of people 
supfjorled , the consumption of manufactures ; the shipping em- 
ployed ; the taxes levied by the State ; and all the classes of the 
community benciited , tbe magnitude and importance of such 
works will Ik* seen; anti the propriety well undefttood of giving 
ail iinuginable encouragement and tacility to Aeir execution. 


“ Early in the da>s of republitan France, decrees were issued 
tor drawing marshes : I do not ask what progress has been made ? 
but I would demand, if any drainages equal to this have been 
executed in that kingdom during a century ? From Bourdeaux to 
Baionne, in one of the finest climates in Egrope, nearly all is 
marsh. What Frenchman has been so actuated by the blessings 
of republican security , as to lay out one louis on that or any other 
marsh or bog ? 


Undertakings of this kind prove the reliance of the people on 
tiie secure possession of what their industry creates ; and an 
Englishman must examine his native land with a cold heart, who 
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docs not pray for the continuance of a system of legislation which 
has tended so powerful i\ to adorn, improve, and cultivate the 
country, and to diffuse prosperity and happiness through the whole 
of society.*’ 


Mil. JOSKPH p:i.kington’s 

Method of Draining Land, 

APPROVED OF, AND RtfOMMFNDEl) BY THE BOARD OP 
AGRICULl URL. 

Several gentlemen have favoured the public with Trea- 
tises on the subject of draining land ; but Mr. Kikingtoirs 
McthiKl ap|)cars to be now almost universiilly adopted. Mr. 
Klkmgton was a Warwickshire farmer, and practised the art 
of draining land with unexampled milccss. The publication 
of this art was represented, to the Board of Agiiculture, to be 
one of the greatest means of promoting the imjiroiemeiit of 
this country that could lie suggested. In conscr|uei)cc of this, 
the House of Commons, on the lOlh of June, 1793, \oted an 
Address, “ That Hi^ Majesty would be giaciously pleased to give 
directions for is uing to Mr Joseph hikiiigton, as an inductment 
to discover his Mode of Draining, such sum as his Majestj, in his 
wisdom, shall think projiei, not exceeding the sum of KHK)/. sler- 
bug.- 

Mr Klkmgton s health being extremely precarious, there wa^ a 
risk that the public might lose the benefit of the knowledge he had 
acquired, b) the exjieiience of alio^e Unity jears, in a s|)ecie.s of 
imjirovcment, which, in ihtse kingdoms, ought to l)c considered 
as the licisis of every other. To prevent so unfortunate a circum- 
stance, the Board resolved to send Mr. John Johnstone, to visit, in 
company with Mi. Elkington, the principal Druiniiges he w'as then 
executing ; and to take Drawings and Sections of the same. 

The result of that journey was drawm up by Mr. Johnstone ; 
and has been published under the title of ** An Account of the 
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Mode of Draining Land, according to the System practised by Mr. 
Joseph Elkington." This Work has been wetl received by the 
public ; and has already been of great service in promoting agn- 
ciiUural improvements. It not only points out the best mode of 
drauiinR Ito^s and matsfiCi ; but also treats very extensively of the 
most j|)proved methods of making under^dfaing ; hence it «ill be 
hxind of infinite service to every person who is troubled with 
spring! grounds. 

The following extracts from some of the Agricultural Reports of 
those counties in England, where Mr. Elkington executed the most 
remarkable Drainages, will serve to shew the superionty of his 
methmi over every other. 


County of irarwick, by Mr, John Wedge, 

“ Draining is^ without doubt, the first step towards the im- 
provement of all wet land. It has Ixen practised w'lth much 
success in this county for several years; but more [lariicularly so, 
since Mr Elkington, a farmer of this district, introduced a me- 
thod of draining boggy lands hy making deep drams, and boring 
at the bottom or sides of them, through the different undcr-strata, 
so as to tap the springs, and thereby, in many instances, cure large 
tracts of land with ver^ few drams.'* 


[County of Isciceeter, by Mr, John Monk, 

*^Tye most capita I improvements have been made under tlie 
direction of a Mr. Elkington, who is supposed to be the first m 
lUat line in the world. After forming the dram, by beginning at 
the fall, and working upwards, ^e makes use of a borer to find the 
spring, w'ilh w'hich he generally succeeds, which has a wonderful* 
effect in draining the land.” 


County if Worcester, by Mr, W, j, Pomeroy, 

In speaking of under«drains, it may be thought right to men- 
tion, that various experiments have been made at Ewell-Gnnge, 
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the !»eat of the Earl of Plymouth, and in that neighbourhood ; but 
that by lioring, after Mr. Elkington's method, deserves to be most 
[varticuhirly noticed.** 

County oj Derby, by Mr. Thomas Brown, 

** Every other method seems to bend to that practised b} Mr. 
Klkington, whose practice is becoming every day more extensive, 
and seems to me the most eifectua) of all others, for carrying ofT 
subterraneous waters. He 1 a}s a stone dram from three to six 
feet below the surface, in such a direction as to cut the source of 
the spring, and with sncli a declivity as to scour itseff. Wherever 
he finds the source of the spring below the level of his drain, he 
iKires, and w iih such judgment, that, to a !»tranger, his auger scenT* 
(wssessed of the virtue of that rod with which Muses struck the 
rock ; for the water immediately gushes out, an4 perhaps la)s land 
that before was too wet to carry a sheep, sufficiently dry to carry 
the heaviest ox. TIiia method is certainly effectual against 
spnngs.’’ 

Some readers may [lerhafis think that I have expatiated too 
much on the excellency of Mr. Elkington’s mode of Draining , but 
1 am of opinion that this science, which tends so pow'crfully to 
promote the general welfare, cannot be loq mucli recommended. 


PART VII. 


CONIC SECTIONS AND THEIR SOLIDS. 


DEFINITIONS. 

1. Conic Sections are plane figures ^formed by 
cutting a cone. 

According to the different positions of the cutting 
l^ane, there will arise five different figures or sections. 
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2. If the cutting plane pass through the vertex of 
the cone, and any part of the base, the section will be 
a triangle. 


A 



,S. If a cone be Ciit into two parts, l>\ a I lane 
parallel to the base, the <*€011011 will be a cucU, 



4. Ifaconebe^ut by a plane p^ssii g through its 
two slant sides, in an oblique direction, the section 
will be an ellipse, or ellipsis 



5 . If a cone be cut by a plane, which is parallel to 
either of its slant sides, tiie section will be a parabola. 
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6. If a cone be cut into two parts, by a plane, which, 
if continued, would meet the opposite cone, the section 
i> called a fiyfterbola. 



Xuie All the fipurts that can potsibly be formed b\ a fonr, arr 

nientioiud in the preceding definition* » and ar* fiie in number, vut n tnnn 
h arcle, an ellip e, a par<iMa, and a hyptrlola, but ihc l.i»t tlirct onij, 
art usually d«.norainatef CONIC SECllONS. 


7 . The vertex of a conic section, is that point where 
the cutting plane meets the opposite sides of the cone, 
as at A and B ; hence the ellipse and the hyperbola 
have, each of them, two vertices; but the parabola has 
only one vertex, 

8 Tlie axis or transverse diameter of an ellipse or a 
hyperbola, is the distance AB between the vertices ; 
and the axis of a parabola is a right line drawn from 
the vertex, so as to divide the figure into two equal 
parts, as Mn. 

9 . The conjugate diameter of an ellipsfe or hyper- 
bola is a right line drawn through the centre of the 
figure, perpendicularly to the transverse ; hence the 
semi-conjugate diameter of a hyperbola is the perpen- 
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(licular distance from the centre of the figure, or mid- 
ille of the transverse diameter AB, to the vertice> of 
the opposite cones. 

10. An ordinate is a ri^^ht line drawn from any point 
in the curve, perpendicularly to the axis, 

n. An abxciss is that part of the axis which is con- 
tained between the vertex and the ordinate. 

Ii2. The parameter of any diameter is a third pro- 
portional to that diameter and its conjugate. 

The parameter is sometimes called the latus rectum. 

13. The j^ocus is a point in the a\is where the ordi- 
nate is equal to half the par.nneter. 

14. The ellipse and hyperbola have each two Joci : 
but the parabola has only one focus. 

15 A spheroid or ellipsoid is a solid generated by 
the revolution of an ellipse about one of its diameter^. 
If the revolution be made about the transverse diame- 
ter, the solid is called a prolate spheroid ; but if about 
the conjugate duinetei, an oblate spheroid. 



l 6 . A conoid is 9 solid formed by ^e revolution of a 
parabola, or hyperbola, about its axis ; and is accord- 
ingly called parabolic^ or hyperbolic. 

The parabolic conoid is also called a paraboloid ; 
and the hyperbolic conoid, a hyperboloid. 



17 . An etUptic, a parabolic, or a hyperbolic spindle, 
is a solid formed by the revolution of a segment of an 
ellipse, a parabola, or a hyperbola, about its double 
ordinate, which remains fixed. 

• E e 3 
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PROBLEM I. 

In an ellipse, to find the transverse, or conjugate, or 
ordinate f or absciss ; having the other three given . 

CASE I. 

When the transverse, conjugate, and absciss are given, to 
find the ordinate, 

RULE. 

As the transverse diameter is to the conjugate, so is 
the square root of the product of the two abscisses, to 
the ordinate. 

Kale I. ellipae may be constructed by Prnbb m IS P<»ri I , its »iea 
found by Problem ttl, Part II.. and it* circumfcience by Note 9, of i be sn me 
Problem 

Also, tht- area of an elliptirul segment may be obtained by Pifiblim 
Part II 

4. An clli|ihc may also be (onitrucled in the foil i>winir m.innfr Huvjnp 
found the foct F, f, as directed in Problem tb, Part I , take a ibrtad etpial ni 
engtb to the iranstcrsr diameter A H, and fasten us end s itb ti^o |)in«, in 
he potrus F, f, then s riUltihe thread to its ituatest i\kni , and by moni.p 
pencil loUMd, witliir. the thread, ket piii(( it aiwuy s in,hi, y ou will tidu (mii 
he curve of the ellipsi , ‘ 

This construe tiof. is loundud on the atcond proptrty of the ellipse, givtn 
at the end oi this ProbleLi. 

EXAMPLES. 

1. In the ellipse ABCD, the transverse diameter AH 
is Go, the conjugate diameter CD 20, the absc.os BE 
12, and the absciss AE 48 ; what is the length of the 
ordinate EF ? 



, -■■■■ .... 2(1 — — 

As 60 : 20 :: v^48xl2 : v/48x 12 = J ^576 

= } X 24 = 8 = RF, the ordinate required. 
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2. If the transverse diameter be 100, the conjugate 
75, and the less llbsciss 20; what is the ordinate? 

Arts. 30. 

CASE ir. 

When the transverse, conjugate, and ordinate are given, 
to find the absciss. 

RULE. 

As the conjugate diameter is to the transverse, so is 
the square root of the dilfetence of the squares of the 
semi-conjugate and ordinate, to the distance of that 
ordinate from the centre. Then this distance being 
added to the semi-trans verse, will give the greater ab^ 
sciss; but if subtracted from it, the remainder will be 
the less absciss. 


EWMPLES. 

1. The transverse diameter AB is Oo, the conjugate 
diameter CD 20, and the ordinate EF 8 ; what are the 
abscisses AE and BE ? 

As 20: 60:: v/To«-8*:— V JO* - 8-'=3v^l00- 6+ 
• 20 

== 3 30 = 3 6 = 18 =: LG, tj^c dfslance from the 

centre. 

Then 30 + 18 = 48 = hE, the greater absciss ; and 
30 — 18 = 12 =. BE, the less absciss. 

2. What are the two abscisses to the ordinate 30, the 

diameters being 100 and 75 ? Ans. 20 and 80. 

CASE III. 

When the conjugate, oidinate, and absciss are given, to 
Jind the transx'crse. 

RULE. 

From the square of the semi-conjugate subtract the 
square of the ordinate ; and extract the square root of 
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the remainder. Add this root to the semi-conjugate^ 
if the less absciss be given ; but when the greater ab- 
sciss is given, subtract this root from the semi-conju- 
gate ; and reserve the sum or difference. Then say, as 
the square of the ordinate is to the rectangle of the 
conjugate and absciss, so is the reserved sum or dif- 
feience to the transverse diameter. 

EXAMPLES. 

1, The conjugate diameter CD is 20, the ordinate 
EF 8, and the absciss BE 12 ; required the transverse 
diameter AB. 

Here \/l0*-8e = 3(i = f>, and 

20 V 1 2 V Ui 

10 •('6=16; 8® : 20x 12 :: I() : 

20 X 12 X 2 5 X 12 X 2 , „ , 

= = =5x12 = ()0, //ir 

8 2 

transverse diameter reqniied* 

2. If the conjugate diameter be the ordinate :>(), 
and the greater absciss 80 ; what i> the lian^'Veisc " 

Ans. 100. 


CASE IV. . 

When the transverse, ordinate, and absciss are given, to 
find the conjugate, 

RULE. 

As the square root of the product of the two ab- 
scisses is to the ordinate, so is the transverse diameter 
to the conjugate. 

Note. The traneverse (1ianiex«r mav be found from the coiifugati, in the 
tame manner) uiing liie ahiciifteeol llie conjugate, and thcir on'inate | er- 
pendiiular to the < onjugute. 

EXAMPLES. 

1. The transverse diameter A B is 60, the ordinate 
EF 8, and the absciss BE 12 ; required the conjugate 
diameter CD. 
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Here 60 — 12 = 48 = AE, the greater absciss, and 

.\/48xl2 =\/ 576=24; a«24:8 ::60:— — z= 

24 

^ = 20, the conjugate diameter required, 

2. If the transverse diameter be 100, the ordinate 
80, and the absciss 20 ; what is the conjugate diame- 
ter ? Ans. 75. 


PROPERTIKS OF THE ELLIPSE. 

• 

1. Tiir square of the (hvance of the focus from the cetUre, is 
c((u.il to the difflreruc* ot the s(|iiare of the serni-axcs. 

2 Tlie sum ot -two lines drawn from the toci, to meet at any 
point at the curve, is equal to the transverse axis. 

8. 'I’he ])arametcr, or double ordinate at the focus, is equal 
to the square of the conjugate diameter divided by the transverse. 

4. The rectangles of the bcgments of anv diameter, are as the 
squares of tUeir ordinates. 

5 411 the paralltlograms circumscribed alnnit an cllif>se, arc 
equal to one another, and each equal to the rectangle ol the two 
axes 

(i An ellipse IS to the rectangle of the two axes, as any cMrcle is 
to the s(niare of its diameter. 

7. The areas of ellipses arc to one another, as the rectangles 
of their transverse and conjugate a\es. 

8 As the iransxersc a^is of an clh|rsc is to the conjugate, so is 
the aiea of a circle whtbe diameter is the iransverje, to the area of 
the ellipse 

PROBLEM IL 


To dvhcribc a parabola, the absciss CD, and the ordinate 
BD being given, 

£ 

C 

F 




V 


S'.' 

r 


/ 


\ . 
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Construction. Bisect the ordinate BD in a ; join Ca, 
and draw a n perpendicular to it, meeting CL) pioduced 
in n. 

Make CE and CF each equal to D/i ; and F will be 
the focus of the paralM)la. 

Take any number of points, r, r, &c. in ihe axis, 
through which draw the indefinite, double ordinates, 
sfs, srs, &c. perpendicularly to Ci>. 

With the ratiii F.F, Kr, &o. and the centre F, de- 
scribe arcs cutting the corresponding oidin.iies in the 
poiiit«, s, s, &c. ; then draw the cui ve tlnoiigb all the 
points of intersection, and ACB will be« the paiabola 
required. 

V41 ii>u 9 nutlxHis of coiistrui ling i/arabolait >iiui li^ pel I' '.ii. iiia\ hf 
itrn ID rnitr'xMi’tf ( \tiiu Siction^. 


PROBLEM III. 


To find any parahohc ahsctss or ordinaiv 

RULE. 

As any absciss is to the square of its ordinate, vo is 
any other absciss to the square of its ordinate. Or, as 
the square root of any absciss is to its ordinate, so i^ 
the squaie root of any other absciss to its oidinatc; 
and vice ver,sd, 

EXAMPLES. 

1. The absci'^s CE is and its ordinate I)K (i , w hat 
is the ordinate AG, whose al^ciss CG is 


c 



8 = AG, ihe ordinate lequired. 
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n /« /■ /ic 6xv/l6 6x4 84 

Or, ..^9 ' « ^ — 9 - =— =T=» 

■= AG, the same as before. 

ii. The ordinate AG is 8, the ordinate DE 6, and the 
ahsci^is C(i Ui ; what is the absciss CE? 


/fs8^ : 16 


6« 

■ 8 <‘ 


CE, //if abacus required. 


16x36 _ 576 _ 
/)4 ~ 64 ~ ® 


O/’, fl,9 8 : v/ 1 6 : : 6 : 


V'l6x6 


4x fi 

' 'gT 


3 X 3 = f) =: CE, ike same as Lejoie. 



and 


‘J. If an absciss be 12, and its ordinate 15 ; required 
the ordinate whose ab^^ciss is 27* Ans. 22^. 

4. If an absciss be 18, and its ordinate 12, what is 
the absciss whose ordinate is I6? Ans. 32. 


PROBLEM IV. 

To find the length of the arc of a parabola^ cut off by 
a double ordinate. 

. RULE. 

To the square of The ordinate add $ of the square of 
the absciss ; multiffly the square roowf the sum by 2, 
and the product will be the length of the curve required. 

^/o^ This rule vvill not hold good, when the abfcist is greater than h.i'f 
tiu ordinal*. , lint is, when the ordinate falls below the (ocus. 

EXAMPLES. 

1. If the absciss CE be*6, and the ordinate DE 12; 

what IS tlie length of the curve DCF ?• ^ 

S6 y 4 144 

Here 12* + 6® X § • 144-1-^ = 144 H rr 

3 3 

144 + 48 = 192 ; and ^ I92 x 2 = 13.8564 x 2 
= 27-7128, VAc length qf curve required. 

2. What is the length of a parabolic curve, whose ab« 

sciss is 7> and ordinate 15? Ans. 34.0782. 
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PROBLEM V. 

To find the area of a parabola, its base and height 
betng given, 

RULE. 

Multiply the base by the height^ and f of the pro- 
duct w ill be the area. 


EXAMPLES. 

1. What is the area of the parabola .ABC, whose 
height Bl) IS 18, and base or double ordinate AB 24^ 


B 



24 X 18 X 2 

//ere 24 X 18 X = 8 X 18x2 = 

288, the area^ required, 

2. The abscise is 24, and the double ordinate 72 ; 
what is the area of the parabola ? Ans, 1 1 52. 

PROBLEM VJ. 

To find the area qf a parabolic J rust urn, 

RULE. 

Divide the difference of the cubes of the two ends of 
the frustum, by the difference of their squares ; multi- 
ply the Quotient by | of the altitude, and the product 
will be tne area. 

EXAMPLES* 

1. What is the area of a parabolic frustum AEFC, 
the end AC being 24, EF l6, and the altitude DG 10 ? 
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9 

Here 24’ - -r 24“ - l6“ = J3824 - 4096 -4- 

10 V 2 

. .>16-256 =9728 -i- 320 = 30.4; andSOA x —~ 

30.4X10X2 6O8 , 

3 : = = 202|, Inc area required. 

2. Required the area of a parabolic frustum, the greater 
end of which is 20, tlie less end 12, and the height 6 . 

Ans. 98. 

PltOPRRTlES OF THG PARABOLA. 


1 The distance of the focus from the \ertex is equal to the 
v(|iiare of any ordinate divided by 4 times its absciss. 

2. The parameter, latus rectum, or double ordinate at the focus, 
is t'cpml to the square of any ordinate divided by its absciss. 

'fhe distance lietween the focus and the vertex is equal to } 
(tf ilie ixirdiTicter, or J of the ordinate at the locus. 

t. As the parameter is to the sum of aiiv two ordinate’^, so is 
the diflerente of those ordinates to the difiercncc of their al>- 


stlssCS. 

A All paralKilas are similar to each other. 

f>. The area of a parabola is equal to s* of the area of the cir- 
< iJinscnbing parallelogram. 


eUOBLEM VIL^ 

To roiiitruct a hyperbola, having the trannveree and con 
jugate diameter given. 



F f 
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Ccntintdim. Draw CD equal to the conjugate dia- 
meter ; and bisect it perpendicularly with a transverse 
diameter AB. From E, the middle of the transverse 
diameter, vith the radius EC or ED, describe the circle 
C/DF cutting AB produced in F and /, which points 
will be the foci of the hyperbola. In AB produced^ 
take any number of points m, m, Ac. ; and from F and 
/, as centres, with the distances Bm, Am, as radii, de- 
scribe arcs cutting each other in the points s, s, Ac. 
Through these points draw the curve aB^, and it will 
be the hyperbola required. 

\o(e. ir the ttreighi iinei EC, ED. be drawn from the'point E, through 
the CKiremitiea of the conjugate axta CD, they will be the asymptotes of the 
hyperbola) the property of which u to approach continually to the curve, 
but not to meet it, until they be inflnitely produced. (Se9 Emeraon'e Coair 
Seefioas. Boofc li. IVo6. Ji.) 


PROBLEM VIII. 

In a hyperbola, to find the tranoveroe, or conjugate, or 
ordinate, or abscisi. 

CASE I., 

The franavefse ^nd conjugate diameters, and the two 
abscisses)feing given, to find the ordinate. 

RULE. 

As the transverse diameter is to the conjugate, 
bo is the square root of the product of the two abscisses 
to the ordinate. 

Note. The leas absciu added to the transverse diameter, will give the 
greater absciu. 


EXAMPLES. 

1. In the hyperbole ABC, the transverse diameter is 
SO, the conjugate 18, and the absciss BD 10 ; what is 
the ordinate AD t 



337 


(rAET Vlt.^ AM0 THBia SOLID*. 
§ 


M 



ADC 


30 : 18 :: 10 : 


18x^40x10 

30 


3Xs/400 
. 5 


3x20 

5 


=^3x4 = \2,ihe ordinate required. 


2. The transverse diameter is 48^ the conjugate 42, 
and the less absciss l6 ; what is the ordinate P 

Ans. 28. 


CASE II. 

The traruveree and conjugate diameters, and an ordi^ 
nate being given, to find the absciesei. 

RULE. 

To the square of half the conjugate, add the square 
of the ordinate ; and extract the square root of the sum. 
Then say, as the conjugate diameter is to the transverse, 
so is the said square root to half tlie sumtf>f the abscis- 
ses, or the distance between the iirdinate and the 
centre. 

Then this distance being added to half the transverse 
diameter, will give the greater absciss ; and their dif- 
ference will be the less absciss. 


EXAMPLES. 

1. The transverse diameter is 30, the conjugate 18,t 
and the ordinate 12 ; what are the two abscisses ? 

Here + = v'225= IS; then, 

as 18: SO ?: 15 : = — -^ = 5 x 5=i5,half 

Jo 3 

ike sum qfihe abscisses ; hence, 25-f 15=40| the greater 
absciss; and 25 — 13 = 10, the less absciss, 

V f2 
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2. If the transverse diameter be 48, the conjugate 
42, and the ordinate 28 ; ivhat are the two abscisses ? 

Ans, 64 and ] 6'. 


CASE III. 


The transverse diameter, the two absct6ses, and the vrdi- 
nate betng g%ven, to find the conjugate^ 


RULE. 

As the square root of the product of ihe ab- 
scisses is to the ordinate, so is the transveise diameter 
to the conjugate. 


EXAMPLES. 


1. The transverse diameter is 30, the ordinate I V, 
and the tuo abscisses are 40 and 10 ; required the con- 
jugate diameter. 

Here \/40x 10 = ^400 := 20, the square i ool of the 

J 2 X '50 

oduct of the hvo abscisses; then ,0^20*12 .30 — 
12x6' 

— = 8x6=18, the conjugate requved 


2. The traifevefse diameter is the ordinate 28, 
and the abscisses ''are 6'4 and 16'; required the con- 
jugate diameter. Ans. 42. 


CASE IV. 

The conjugate diameter, the ordinate, and the two nhsetssis 
being given, to find the transverse. 

RULE. 

To the square of half the conjugate add the square of 
the ordinate, and extract the square root Oif the sum. 
To this root add half the conjugate, when the less ab- 
sciss is used, but subtract it when the greater absciss 
is used ; and reserve the sum or difference. Then say. 
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• 

as the square of the ordinate is to the product of the 
absciss and conjugate^ so is the sum or difference, 
above found, to the transverse required. 

EXAMPLES. 

1. The conjugate diameter is 18, the ordinate is 12, 
and the less absciss 10 ; required the transverse dia- 
meter. 

Here •/ 9*+12« = v/81 + U* = v^iis = 15 ; and 
15 + 9 = 24. Also, 12 X 12 z= 144, /Ae square of the 
ordinate ; and 18 X 10 = 180, the product of the absciss 

* 180x24 

and conjugate ; then, 144 : 180 :: 24 : = 

144 

15x 24 

— — X 1 5 X 2 = 30, /Ae transverse required, 

2 . I'lie conjugate diameter is 42, the greater absciss 

is 64, and the ordinate 28 ; what is the transverse dia- 
meter ? Ans, 48. 


PROBLEM IX. 

To find the length of a hyperbolic curve. 

RULE. 

To 21 times the*squareof the conjugate, add 9 times 
the square of the transverse; and to the said 21 times 
the square of the conjugate, add 19 times the square of 
the tfansverse ; and multiply each sum by the absciss. 
To each of these two products add 15 times the product 
of the transverse multiplied by the square of the con- 
jugate; then say, as the less of these sums is to the 
greater, so is the double ordinate to tHe length of the« 
curve, nearly. 

EXAMPLES. 

1. The t];ansverse diameter of the hyperbola ABC, 
is 30, the conjugate 18, the absciss BD 10, and the 
double ordinate AC 24 ; what is the length of the 
curve ABC ? 
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A D L 


Hae IS’^xSl + 30«x9 = Stl^xSl + 900x9 = 

()804 + 8100 = 14904 = /imcA' the square of the 
conjugatCy added to 9 times the square of the transverse ; 

and 6804 -f 900 X 19 = 6‘804 + 17100 = ^3904 = 2 1 
times tftt square of the C07tjugate, added to 1 9 Ittfirs the 
square of the transverse; then 14904 X 10 = 149040, 
and 23904 X 10 =: 239040. 

Again, 324 X 30 X 1 5 = 1 45800 = 15 times the pro- 
duct of the transverse multijdied by the squat c qf the con- 
juirate; and 149040 + 145800=294*840, a/irf 239040 + 
'145800 = 384840; then, 11^294840 : 384840 :: 24 : 
31,326007, the length oj the cuf've required. 

2. The transverse diameter of a hyperbola is 45, the 
conjugate 27, the absciss 15, and the double ordinate 
36 ; what is the length of the cm ve ? 

Ans. 46 989 


Vroblkm X. ' 

To find the area of a hyperbola, the transverse, conju- 
gate, and absciss being given. 

RULE. 

- Multiply the transverse by the absciss ; to the pro- 
duct add ^ of the square of the absciss , and multiply 
the square root of the sura by 21, Add the product, 
last found, to 4 times the square root of the product of 
the transverse and absciss ; and divide the sum by 75. 
Divide 4 times the product of the conjugate and absciss 
by the transverse ; then this quotient being multiplied 
by the former, will give the area, nearly.^ 
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EXAMPLES. 


]. Required the area of a hyperbola, whose trans- 
verse diameter is 30, the conjugate 18, and the absciss 
10 . 

IlereQX ^SOx 10 + 10*x4 = 21 ^/SOO +"l00x i 
= 21 ^/300 + .500 7 = 21 i/SOO + 71. 42857 1~ 


21 ✓.371 428.571 = 21 X 19.272 = 404 712. 


yigain, (4 ■✓.'JO x 10 + 404 712) -7- 75 = (4 v/.3o6 +• 
'1-04 712) -f- 7.5 = (4 X 17..3205 + 404.712) 75 = 

(().9.282 4 404.7I2J — 75 = 473 994 -r- 75 = C.Sl.O.O. 

, , iJj X 10 X 4 18 X 4 . 

LaM/, — X 6.3199 = — ;; — x 63199 


30 


■= 6‘ X 4 X 6.3199 = 24 X 6.3199 = 1.51.6776, tlu- 
area rvqmteiL 


2 The transverse diameter of a hyperbola is />(), the 
conjugate 30, and the absciss 25 ; what is its area > 

Jns. 805 0002. 


PROPERTIES OF THE HYPERBOLA. 

1 . The square rout of the sum of the s(]iiares of the semi-axes, 
IS equal to the di^taiice of the focus from the middle of the trans- 
verse axis. 

2. If half the transverse axis be subtracted from the distance 
between the ftK'iis and th# middle of the said axis, the remainder 
will lx* the disUin e ot flie focus from the vertex. ^ 

3. The difterencc lines drawn fron^the two foci to any 

jHjint in the curve, is ecjual to the transverse axis. 

i 'I'he parameter, lotus rectum, or double ordinate at the 
locus, is e(|ual to the square of the conjugate divided by the 
transverse. 

rVoie Those who dpsire to obtain a complete knowlenge of the properties 
of Conic Seitions,are referred to the works of Emerson, Hutton, and SimMtii, 
on that lubject. 


PROBLEM XL 
To find the eohdity of a spheroid. 

RULE. 

Multiply the square of the revolving axis by the 
fixed axis, and the product thence arising by .5236* ; 
and the last product will be the solidity. 
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yoir I. The multiplier .5239 is | or 3 .i 4 i 6 . 

t. A semi'ipheroid ii equal to | of a cylinder, or to double a cone of the 
aame bate aud altitude. 

EXAMPLES. 

1 . H hat is the solidity of the prolate spheroid A BCD, 
whose transverse or fixed axis AC is 50, and the con- 
jugate or revolving axis BD SO ? 


B 



D 


Here 30« x 50 x .5236 = 900 x 50 x .5236 
45000 X .5236 =. 23562, the soluliiy required- 

2. What is the content of an oblate spheroid, whose 

axes are 50 and 30 ? Ans. 39270. 

3. Required the solidity of a prolate spheroid, who^e 

axes are 45 and 95* Ans, 100727.55. 

PROBLEM XII. 

To Jind the solidity of the segme'it of a spheroid, 

CASE I. 

When the base is circular, or parallel to the revolving axis. 

RULE. 

From triple the fixed axe, take double the height of 
the segment ; multiply the difference by the square of 
the height, and the product thence arising by .5236; 
then say, as the square of tlCs fixed axe is to the square 
of the revolving axe, so is the last product to the <.oli- 
dity required. 

EXAMPLES. 

1. Required the solidity of the segment ABC of a 
prolate spheroid, the height Bm being 5, the fixed 
axe, 2 BD 50, and the revolving axe £F 30. 
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B 



E D •*— “y 


Here (50 X - 5 X 2) X 5« X .5236 = 150-10 
X 25 X .5236 = 140 X 25 X .5236 = 3500 X .5236 
= 1832.6 ; then, as 2500 : 900 1832.6 : 659.736, the 

.soiidily required. , 

2. The axes of a prolate spheroid are 1 00 and f)0 ,* 
what is the solidity of that segment whose height 
10, and its base parallel to the revolving axe ? 

Aha. 5277.888. 

3. The axes of an ohlate spheroid are 50 and 30 ; 
\yhat IS the solidity of that segment who»e height 

(), and us base parallel to the revolving axe}Ans, 4084.08. 

CASE II. 

1/ hen the base h vlhpticnly or perpendteulur to the re- 
volving axe, 

. RULE. 

From triple the revolving axe, take douWe the height 
of the segment ; rfiultiply the difference by the square 
of the height, and the product thence arising by .52.36, 

, then say, as the revolving axe is to the fixed axe, so is 
the liisi product to the solidity required. 

examples. 

1. What is the soliditjt of the segment ABC of a 
prolate spheroid, the height Bin beings 6, the fixed axe 
EF 50, and the revolving axe BD 30? • 


B 



D 
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Here (SO x 3 — 6 x 2) x 6* x .5236 = 90 — 12 
X 36 X .5236 = 78 X 36 x .5236 = 2808 X .5236 = 
1470.2688; then, as 30 : 50 :: 1470.2688 : 2450.448, 
the solidtiy required. 

2. The axes of an oblate splieroid are 50 and 30 ; 
what is the solidity of that segment whose height is 6, 
and its base perpendicular to the revolving axe ? 

Ans. 1560.74688. 


PROBLEM XIII. 

To find the content of the middle frustum qf a spheroid. 

CASE I. 

When the ends arc circular or parallel to the revolving ase. 
RULE. 

To twice the square of the middle diameter, add the 
square of the diameter of one end ; multiply the sum 
by the length of the frustum, and the product thence 
arising by .2618, for the solidity. 

XoCe 1. A catk in the form of the middle fniitum of a prolate rpheroid it 
by Oaugert, called a catk of the jSrit mriery , Iumkc thU Rule it uteful in 
caak gauging. 

2. The old ale gallon containa982, the old wine gallon ftSl. and the uld 
W inchetter buthel (2150 4 cubic int Let.— The new imperial gallon roniaint 
«77.t74. and the new impvnal buthel MIS. lOf cubic inchet. (See the Nei* 
Jmpenal labUt, Fart VJJL) 

S, If the content of any vettel, in aibic inchei, be divided by *77 5174, and 
tviB.ip'i, the retpective q oiients will be the Lonte it in imperial yallont and 
buthelt. (See Gaufingt Prob I, Part F7iJJ 

EXAMPLES. 

1 . What is the solidity of the middle frustum EGHF 
of a pnilate spheroid ; the middle diameter CD being 
30, the diameter of each end EF or GH 18, and the 
length AB 40.^ 

c 





m 


(part Vll.^ AND THBIR SOLIDS. 

Here (30* x 2 + 18*) x 40 X .2618 =. (900 x 2 + 
324) X 40 X .2618 = (1800 + 324) x 40 x .2618 = 
2124x40x.26l8 = 84960x.26l3) = 22242.528, the 
solidity required. 

2 What is the solidity of the middle frustum of an 
oblate spheroid ; the diameter of each end being 40, 
the middle diameter 50, and the length of the frustum 
18? 31101.84. 

3. The length of a spheroidal cask is 30, the bung 
diameter 24, and the head diameter 18 inches ; what 
i> its content in imperial gallons ? 

* ilni. 41.088 gatfon#. 


CASE II. 

When the ends are ellipticcd, or perpendicular to the 
revolving axe. 

RULE. 

To twice the product of the transverse and conjugate 
diameters of the middle section, and the product of the 
transverse and conjugate of one end ; multiply the sum 
by the height of the frustum, and the product thence 
arising by .2618, for the solidity. 

EXAMPLES. 

In the middle frustum EFGH, of an oblate sphe« 
roid * the diameters of the middle section AB are 50 
and 30 ; those of the end £F or GH 40 and 24 ; and 
its height mn 18 ; what is the solidity ? 



Here (50 x 80 x 2 + 40 x 24) X 18 x .2618 = 
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(3000 + 960) X 18 X .2618 = 3960 x 18*x .2618 = 
71280 X. 26 18 = 18661. 104x the solidity required. 

2. What is the solidity of the middle frustum of a 
prolate spheroid ; the diameters of the middle section 
beinjQr 100 and 60^ those of each end 80 and 48, and its 
height 36 ? Ans. 1 49288.832. 


PROBLEM XIV. 


To find the solidity oj an elliptic nptndl(> 


RULE. 

From 3 times the square of the middle or greatest 
diameter take 4 times the square of the diameter at ,} 
of the length, or equally distant between the middle 
and one end ; and fiom 4 times this last diameter take 
3 times the middle diameter ; and \ of the quotient 
arising from dividing the former difference by the lat- 
ter, will giveclhe central distance. • 

Find the axes Vf the ellipse ; and also the area of 
the generating segment. 

Divide 3 times this area by the length of the spin- 
dle ; from the quotient subtract the middle diameter, 
and multiply the remainder by 4 times the central dis- 
tance, before found. 

Subtract this product fronrthe square of the middle 
, diameter ; mullif)ly the remainder by the length of the 
spindle, and the product thus obtained by .5236, for 
the solidity. 


EXAMPLES. 

f 

1. What is the solidity of the elliptic spindle ACBDA, 
the length AB being 40, the middle diameter CD 12, 
and the diameter £F, at I of the length, 9*4<9346 ? 
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Here (l2“ X .s-9.4<).5t6« x ■l-^!).49546x4 -12X3) 
X I = (432 - slioO.HC 37.98184 -~56) X J = 
(71 .34.'>4 1.981 84) X • = .3(5 X 1 = Q.theKcntra! 

(listmwc OG. 


1 o 

9 + — X 2 = 9 + () X 2 = 15 X 2 = .^0, 
///(• conjugate diamclcr CH. 

Ih/ Piohlem /.. Cose 4, Pari VILyV'C have SO — 0’ =: 

24 =z GH, ihc enter ahsass ; nful \/24 x () v^l4l 
= 12; then, as \2 : 20 (AG) 30 (CH) : 50, ihc 
fransvet sc diamclcr KL 


Aisai/i, by PtoUem 22 , Paii II , tre have — = . 2 , ihe 
. .30 

fnhidnt height ; and l^ic coi ; espondvig Aj^a Seg is 111823; 
then .I11S23 X 50 X 30 = 5.5.01 15 X 30 = 1(57.7345,* 
ihc atca nj the gciicf ating scgmcfd ACB. 


\ow 


*),( 


I ()J 73 1 5 X 3 


) / 503 2035 \ 


40 / \ 40 

X .^O’ = (12..'5S0087.''> - 1,2) X .%■ = .5.S00875 X S(i 
= 20 ss;!!."! ; Mc« (12* - 20 88.'il5) X 40 X .5236 = 
(144 - 20 8S‘il.-i) X 40 X ..52;it) = 123.11685 X 40 X 
.523(5 = 4928.(574 x ..5236 = 2578.5593064, t/ie solt- 
d)h/ teqinrni. 


2. I'lie Fer^tli of an elliptic spindle is 80, the middle 
diameter 24, and the diameter at | of the length 
18 99094 ; what is the solidity ? 


og 


Ahs. 20628.4744512. 
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PROBLEM XV. 


To find the solidity of a parabolic conoid, 

RULE. 

Multiply the square of the diameter of the base !>>' 
the altitude^ and the product thence arising by ^*927, 
(one half of .7854,) and the lastplo^luct will be the 
i^olidity. 

Voff I. Tilts Rule Will gi\c tiu of am segment oi a parah«»lou1 , 

whose Inse is a urele. 

t A p.traholijttl IS equal to half of its t lu UTnst.rihitig r^hiiikr 
EXAMPLES. 

1. What is the solidity of the paraboloid ADB , the 
height Dm being 42, anil the diameter of the base AiJ 
21 -^ 


n 



I/ere 24 ® X 42 x . 592 ? = .076 X 42 x .3927 =: 
24192 X .3927 == 9500.1984, the xolidity required. 

2. What is the solidity of a paraboloid, the height 
of which is 30, and the diameter of its base 50 } 

Ans. 29452 . 5 . 

3. Required the solidity of the segment of a para- 

boloid, the height of which is 9, and the diameter of 
its base 12. Ans. 5O8.9392. 



(part tij.) and their solids. 
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PROHLEM XVI. 

To find the solidity of the frustum of a paraboloid, when 
its ends are perpendicular to the axis of the solid, 

RULE. 

Multiply the sum of the squares of the diameters of 
the two ends by the height of the frustum, and the 
product thus obtained by .3927 ; and the Iast*product 
will be the solidity. 

JVo/f If tlie lower frustums of two equal paiaholoids he joined together at 
thtir gicater cuds, tlie\ will form a iieuro wlucii, hv Uaugeis, it called a cask 
of till thndvaneiy , licuco this Uule may be applied in Oaugiiig. 

EXAMPLES. 

1. What is the content of the parabolic frustum 
ABCD ; the diameter AB of the greater end being 30, 
that of the less end DC 24, and the height mn 9? 



Uet e (30* + 24*) X 9 x .3927 = (900 + 570) X 9 
X •3927 = 1476 X 9 X .3927 = 13284 x .3927 = 
^>2 1().()26’8, the content of the frustum, 

2. What is the solidity of the frustum of a parabo- 
loid ; the diameter of the greater eiul being 80, that 
of the less end 40, and the altitude 43 } Ans, 141372. 

3. The length of a cask, in the form of two equal 
frustums ^of a parabolic conoid, is 30, the bung diam- 
eter 24, and the head diameter 18 inches ; what is its 
content in imperial gallons? 

Gg2 


Ans, 38.2397 gallons. 
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PROBLKM XVII. 

To find the Mlidity of a parabolic spindle. 
RULE. 

Multiply the square of the middle diameter by the 
length of the spindle, and the priHliict thence aiising 
by .41888, and it will give the !>olidity. 

Sote A parabolic ipindle is tqiul to of ii& i ircurnai ninitg , 

heruc wc obiam tlie multiplier 41 Ah 8. whuli is ‘I'MX 

EX\MPLK«. 

1. The lengtli AR of the paiahohc ‘'pincUe ACRH 
is 81, anti the midtlle (iianietcr ('J) > what it-' 

solidity ? 


c 



1) 


Here 27^ X 81 x .41888 ni 72{) X 81 X .41SSS =z 
5904y X .41888 == 247^84.44512, ilie , solidity nquncd, 

2. What is the l.»lidity of a parahtdic spindle, whose 
length is 20, and middle diameter 8 ^ 

Am, 586. l()f)l 

PROBLEM XVJll. 

To find the solidity oj the middle frustum oj a paiabolu 
spindle, 

* RULE. 

Add 8 times the square of the middle diameter, 8 
times the square of the end diameter, and 4 times the 
product of those diameters into one sum then this 
sum being multiplied i)y the length, and the product 
thence arising by .05236’, (one-fifteenth of .7854) w'lll 
give the solidity. 
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Note, A cask in tlie rorni of the miodie fiusLnm of a parabolic spindle, is 
(ailed a cask of the fecond variety ; and is the most common of any of the 
varu ties , hence the above Rule Is very useful in cask gauging. 


EXAMPLES. 

1. What is the solidity of the middle frustum ABCD, 
of a parabolic ‘spindle ; the diameter of the end AB 
beinfj 12, the middle diameter EF l6‘, and the length 
7nn 20 > 


F 



Here Ki^ x 8 + 12*-^ x 3 + 16* X 12 X 4 = 2,50 
X 8 -f 144 X 3 + 192 X 4 = 2048 + 482 -f 7()8 
=L 82 tS ; and 8248 X 20 x .052SG = ()4960 X •05231) 
— 3401 30 , 5 (), f/te solidity reqiared. 

2. What IS the bolidit> ol the frustum of a parabolic 
spindle, whose length is 25, middle diameter 20, and 
end diameter 1.) ^ Ails, ()f)43.175. 

3 The length of a ca^k, in the form of the middle 
frustum of a paiaiiohc spindle, is 30, the bung diam- 
eter 21*, and the ITcad diameter 18 inciws; wdiat is its 
content in impeihil gallons?* ^s, 4f].^009 gallons. 


FROBLEM XIX. 

To find the solidity of a hyperboloid. 


RULE. 

To the square of the radius of the base, and the 
square of (he diameter in the middle between the base 
and the vertex ; then this sum being multiplied by the 
altitude, and the product thus obtained by .5236, will 
give the solidity. 

o g 3 
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EXAMPLES. 

1. What is the solidity of the hyperboloid ACB, the 
altitude Cr l)eing 25, the radius Ar of the base 2b*, an<l 
the middle diameter mn 54 ? 



Here 26® + 34® = 676 + 1156 =i 1832 ; and 1832 
X 25 X .5236 =: 45800 x .5236 zz 23980.88, Ihr 
solidity required. 

2. The altitude of a hyperboloid is 75, the radius i)t 
the base 7^) and the middle diameter 102; what is 
the solidity ? Ans. 647483.76. 


PROBLEM XX.. 

ft o 

To find the solidity of the frustum of a hyperboloid 

RULE. 

To the sum of the squares of the greatest and least 
semLdiameters, add the square of the middle diam- 
eter ; then this sum being multiplied by the altitude, 
and the product thence arising by .5236, will give the 
solidity. 


EXAMPLES. 

1. What is the solidity of the hyperbolic frustum 
ABCD, the diameter AB of the greater end being 20, 
the diameter CD of the less end 12, the middle dia- 
meter mn 17» and the altitude rs 24 ? 
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Ilcic 10« + + 17^ = 100 + Sfi + 289 = 425 ; 

then 425 X 24 X .52S(> = 10200 X 5236 = 5340 72, 
the sohdtfj/ of the I'riislum, 

2. The (liamctcT of the greater end of a hyperbolic 
fni^tuin IS 40, the diameter of the less end 24, the 
middle (iiameter and the altitude 48 ; vvhat is the 
solidity ? Ans. 42725.76. 


PIIOHLEM XXL 

To Jind the solidity oj a hyperbolic spindle. 

RULE. 

To the square of the f^reatest diameter, add the 
equate ot double thopdiaineter taken at | of the length ; 
then tins sum bentos; multiplied by the Ifngth, and the 
pioduct thus obiaffied by .1309, will^give the solidity, 
neaifij. 

\ijig VViiiM 4UH11.UV »» »»'t nquircil, Un* link* mdv he used Ter .nif 
• j>n M'rd h> tlu n,\t»Union«»lHtOMJt&rtiii>n, «r par* >'1 <i louk seitinn, 

tthout Its AXIS, iViiKwill alwd^ft gi\e nfarfj/ ihc iiut. ftoltdit>. 


EXifMPLES. 

1. What is the solidity of a hyperbolic spindle, whose 
length is 36, the greatest diameter 24, and the diameter 
at \ ot the length 1 6.73338 

Here 24M- i6.73338x2|«z=24« + 33.46676* = 57() 
+ 1 120 0240249 = 1696 0240249 ,* Ihen 1696.0240249 
X 3() X .1309 rr 61056 8648964 X .1309 = 
7992.34361493876, the answer requued. 
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2. The length of a hyperbolic spindle is 30, the 
greatest diameter 20, and the diameter at .] of the length 
13.944 1'9 ; what is the solidity ? Ans, 4625.20177. 


PROBLEM XXII. 

To find the solidity qf' the middle friatum 0/ an ellipttr 
or a hyperbolic spindle. 

RULE. 

To the sum of the squares of the greatest aiul least 
diameters, add the squaie of double the diameter taken 
exactly in the middle between them ; and this sum 
being multiplied by the length, and the product again 
by .r>09, ^ill give the solidity. 

1 1118 Uule will aIao give nearly the conn nt of ati> fruit u in nr ftunuMit 
i|u rrvohnion of u conic »ection, or part ol a coiiiL ill lun, tirni 
about tiic uxii of the section, oi about anv otbci line. 


EXAMPLES. 

1. The length of the middle frustum of an elliptic 
spindle is 60, the gieate^'t diamete. 4S, the least diame- 
ter 36, and the diameter in the middle between them 
45.23635 ; what ?s the solidity ? 

Here 48« + 36^ + = 48« 3(}^ + 

90.4727“ =3c 2304 -f 1296 + 8185..30944529 = 
11785.30944529; then 1 1 785.30944529 X 60 x .1309 
= 707 11 8.5667 174 X .1309 = 92561.82038330766, 
the sdidtty required. * 

» 2. The length of the middle frustum of a hyperbolic 

spindle is 40, tlie greatc'^t diameter 32, the least diam- 
eter 24, and the diameiei in the middle between them 
29 ; what is the solidity } Ans. 25991 504. 

3. What is the content of the middle fri\snmi of any 
spindle ; the length being 50, the greatest diameter 40, 
the least diameter 30, and the diameter in the middle 
between them 37.69696.^ Ans. 53565.871567. 
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4. What is the content of the segment of any spin- 
dle; the length being 15, the greatest diameter 12, 
and the middle diameter 9? A/is, 9 I 8 . 9 I 8 . 


PART VIIL 


GAUGING. 


Gaiioino is the art of finding the capacities or 
contents of all kinds of vessels used by Maltsters, 
Hreuers, Distilleis, Wine- i\Iei chants, V^ictuallers, &.c. 
«S:c ; Mich as cisterns, couches, coppers, coolers, tuns, 
\ats, vstill>, cpskN, cSic. &c. 

Rem \ UK. 

Tilt Alt of Gauging of surh general utility, in the common aftairs of lile, 
tliat iluri' art* few person* who do not Ireipiently want its assistance.— To 
C Hndidate. for the Lxcut and Customs, it ib indtspencablet and to \ictual- 
WiS Common flicwirs, Maltsieis, Distillers, Ktciificrs, VVme-Merchanti, 
Spiiii.Mirchants, OiUMu( hunts, C>dei and Piiry Makers, Vinegar Makers, 
Sti It IS ol considif.ibk^muinint , forwnhoui its aid they could not 
asrirtain, with auuiaiy, the quantity ol those ariiUes wffich they buy, sell, 
or maniifiiciurc. • ^ 


htw 

IM PKlllA^ TABLES. 

Few Acts of Parliament imincdiaiely interest so 
% many individuals, as that passed on Jtune IJlh, 1824, 
for establishing uniformity of Weights antj Measures. * 
Every person that has any dealings, either in buying 
or selling, particularly m cominoilities that are mea- 
sured, must feel desirous to know how he is affected 
by the change that has taken place ; in order that he 
may neither be the object of intentional fraud himself, 
itor take, iniulvertenlly, any undue advantage in Ins 
tiansactions with others. 
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The content of the New Imperial Standard Gallon 
is fixed at 277.274 cubic inches ; and this is now the 
standard measure of capacity, to l>e used throughout 
the united Kingdom of Gieat Britain and Ireland, for 
both Spirits, Wme, Ale, Beer, and all other liquids ; 
and also tor every kind of grain, and all other dry 
commodities. But as the capacity of the gallon is 
changed, so liken ise is the capacity of the tierce, the 
hogshead, the puncheon, the pipe, and the tun, in 
Wine and Spirit Measure ; the fii km, the kilderkin, the 
bail cl, the hog‘^liead, the puncheon, the butt, and the 
tun, in Ale and Beer Measure ; and the peck, the 
bushel, the stiike, the cooni, the quarter, the wey, 
and the last, m Dry Measure. Tliis being the case, 
the author has calculated Tables, which exhibit the 
capacities of each of tliese denominations, in cubic 
inches. 


TABLES OF WINE AND SPIRIT MEASURE 
Table I, Exhibiting the dufftrent denom\natiom in thu 
meamre. 

4 gills make 1 pint, pi- 

2 pints 1 quart, qt. 

4 quarts 1 gallon, gaL 

42 gallons 1 tierce. Iter. 

C)3 gallons 1 hogshead, hhd. 

84 gallons s 1 puncheon, pun. 

2 hogsheads, or 12() gallon** 1 pipe or bull, ptpe. 

2 pipes 4 hogsheads, or 252 gal. ] tun, inn. 

Table II, Exhibiting thejfiitmber oj cubic tnchPn con- 
tained in each denomtfmmon according to the new 
standard galion. 

Cubic Inches. 

277.274= 1 gallon. 

1 1 645.508 = 42 = 1 tiei ce. 

-17468 262= 6:i=Jj = I hogshead. 

23291 016= 84 = 2 =1;J=1 puncheon. 

34936.524= 126=3 =2 =1J = 1 pipe. ' 
69873.048=252=6 =4 =3 =2 =1 tun. 

Note. At cubic indict make one imperial gallon; 00.S185 make 

one 4 uan ; make one pini | «nd 8.S<)4818& make one gill. 
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TABLES OF ALE AND BEER MEASURE. 

Table I. Exhibiting the different denominatiom in th%9 
meamre. 

2 pints make 1 quart, qt. 

4 quarts 1 prallon, gal. 

q gallons 1 firkin, fir. 

2 firkins, or IS gallons 1 kilderkin, kil. 

2 kilderkins, or 36 gallons 1 barrel, bar. 

1 J barrel, or 54 grdlons 1 hogshead, hkd. 

2 barrels, or gallons 1 puncheon, pun> 

3 barrels, 2 4iogsheads, or 108 gal. .. 1 butt, btiH. 

2 butts, 4 hogsheads, or 2l6 gallons 1 tun, /un. 


Table II. Exhibiting the number of cubic inck^^s r*oa- 
t (lined in eueh denomination, according to the new 
standard gallon. 

Cubic Incliea. 

277.271 - 1 gallon. 

24q5.4()()= 9= 1 fiikin. 

18^ 2= I kilderkin. 
qqSl.8()4~ 35- 4= 2 - I barrel. 

14972796= 5 %- 6= hogshead 

199^>:^.728= 72= 8= 4 = 2' =1^ = 1 puncheon. 
299*1-5.592 = 108 = 1^ z 6^3 =2 =1J = I bun. 
.■.98,91.18t=21()=2l. = 12=() =4 =2 = 1 tun. 


TABLES OF CORN OR DRY MEASURE. 


T^bi^e I. Exhibiting the dijfercnt denominations in thin 
measure 


2 pints 

1 quarts, or 4 pints .. .. 

2 potllc«, or 4 quaits ... 
2 gallons, or 8 quarts ... 

4 perks, or 8 gallons 

2 bushels, or 8 pecks .. 

4 bushels, qr 2 strikes 
2 cooras, or 8 bushels 

5 quarters, or 40 bushels 
2 wejrs, or 10 quarters .. 


make 1 quart, ql. 

. , . V 1 pottle, jMt. 

1 gallon, gal. ' 

1 peck, pi. 

1 bushel, bit . , 

1 strike, strike. 

I coom, coom. 

1 quaiter, qt. 

1 wey, wey. 

1 last, Iasi. 
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Table II. Exhibiting the number of cubic inchet con- 
tained in each denomination, according to the new 
ttandard gallon. 

Cubic Inches. 

377.274= I {rallon. 

.5.54.548= 3= 1 peck. 

2218.193= 8= 4= 1 bushel. 

44.56 384= 16= 8= 2= I strike. 

8872.768= .52= 16= 4= 2= 1 coom. 
17745.5.56= 64= .52= 8= 4= 2= 1 quarter. 
88727.680= .520= 160=40=20= 10= 5=1 wev. 
177455.360=640=320=80=40=20=10=t2=riast. 

Noti 1 . The ntiiiiher ot t.iihtc in< tit8 in tin. ulJ wiiu' callon, in 93i , m Die 
old ale gallon, I'^l ^ in the old torn gallon, 8 , and in Die old corn 
buihel, 3 1 >0.4. 

t. The old Scotch boll for wheal, heans, |»cai, r\p, salt, and araas-teeda, 
containa 671^9 M cubic inchea, equal to 4 bushela, v qiiaria, I|^ pint ol our 
old nieaaurc. 

i The old 8tnt4h boll for oaia, barley, and malt, rnniaina i >s} 2 .(i 96 cubic 
inches, equal to 5 hiishcU, 9 paka, 1 K.ilioD, 3 quarts, 1^ pint of our old 
measure. 

4. If the Scutch boll for wheat, &.C lu. still (oiitiniud. it will contain, 
according to ilu new aiantiard, u<VRn.S49 cubic inches, equal tti 4 busiuls, 

9 quart*-, pint of our ne^ nicatiire, Die anine prrqiortion a< brfo*e 
>, If tin bcotcli b »il lor oats, 5tc be atill continued, it will contain ac- 
tording in Die new atanuard, cubic i ibea, equal to > hu&hela, 

9 peeks, I gallon, 3 q ario, 1^ pint oi our luw iur.«|fore, Dir came at before. 

d Id Ireland, the old in. 't aud ( orti g.illoii tuiititns V;3| (ului. inches, 
conseqiietilly, Iht <oui«m of Diebiulul is 317ft <ut»ic inchct — 1 hi old lush 
gallon, for all 'iquid#, < oniaini- 2(7,flf ubic inr lus 

7. The old Scotch pint, for liquuts, coiitaiiia loi 4, the quart 306.8, and tlie 
gallon 8J7.tD ciiluc incloa) consequently, 1 St oicli gallon is equal iot.(i834) 
imperial gallons * 9 ,:a’, 9 qt. I pt 4^ Rth* , or 't Bahouv, ttrif marly. 

8. In l^cntland, 4 peeks make I h riot, and 4 firlois ibnii, coosequenDy, 
the wheat peck contains '■4g.33S7>, and the o»t pick B()l.3t«i cnbii inclii», 
the wheat Arlot f 107.939, and the oat firlot 9f0> 9s4 cubic inches. (Sm lA/ 
fNtf tttbd Snt NotaJ 

RULES 

For reducing nng number old gallonc u incg to the 
new standard; and tfiee vend, 

1. As £77*1^74 cubiejnehes, Are to £31 cubic inches ; 
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80 are any number of old gallons, to the required 
number of new gallons. 

2. As 231 cubic inches, are to 277-27^ cubic inches ; 
sd are any number of new gallons, to the required 
number of old gallons* 


Remark. 

The preceding rules will serve for Ale Measure, 
and Dry Measure ; but 282 must be used for the old 
ale gallon ; 268.8 for the old corn gallon ; 2150.4 for 
the old corn bushel, and 2218.19^ cubic inq}ies, for 
the new corn bushel. 


EXAMPLES. 

1. How many new imperial gallons are contained in 
1 hogshead, or 63 old gallons of wine ? 

As 277-274 ; 231 :: 63 : 52.48598 nefv gallons = 

52 gal. 1 qt. 1 pt. 3\ giUs, very nearly. 

2. How many old gallons of wine are contained in 
1 hogshead, or 63 gallons, imperial measure ? 

As 231 : 277-274 63 : 75.62018 old gallons = 

75 gal 2 qt. 0 pL Sf- gills, very nearly. 

3. How many new gallons are contained in 1 hogs- 
head, or 54 old gallons of ale ? 

As 277.274 ; 282 ; : 54 : 54 92^40 new gallons = 
54 gal. 3 qt. 1 pi. 1 J gill, very nearly. 

4. How many old gallons of ale, are there in 1 hogs- 
head, or 54 gallons of imperial measure ? 

As 282 : 277-274 :: 54 : 53.09502 old gallons = 

53 gal. 0 qt. 0 pi. 3 gUls,^very nearly. 

.5. How many new bushels of tforn, are there in 
1 last, or 80 old bushels? * 

As 22I8.I92 : 2150.4 :: 80 : 77-55505 new bushels 
= 77 bush. 2 pk. 0 gd. 1 qt. \ \ pint, very nearly. 

6. How«many old bushels of corn, are there in 
1 iast, or 60 new bushels ? 

As 2150.4 : 2218.192 :: 80 : 82.52202 oldbushek = 
82 hush. 2 pk. 0 gaL 0 qt. 1 1\ giU, very nearly. 
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MULTIPLIERS, 

By which old gallons and bushels may be reduced to imperial 
gallons and bushels. 

Multiply .83311 by the content of any vessel, in 
oUl wine frallons ; and the product will be imperial 
l^allons. Multiply 1.01705 by old ale gallons ; and 
the product will be imperial gallons. Multiply .96945 
by old corn bushels ; and the product will ^ imperial 
bushels. 

EXAMPLES. 

1. lt‘a cask contain 1 hogshead, or 63 old gallon^ 
of wine ; how many imperial gallons will it hold ? 

Here .HS311 x 63 = 52.48593 imperial gallons, the 
same as obtained in the Jirsi example, by the preceding 
rules. 

2. If the content of a vessel be 1 hogshead, or .54 
old gallons of ale ; what is its content in imperial 
gallons } 

Here 1.01705 x 54 = 54.9207 imperial gallons, the 
same as obtained in the third example, by the jyreceding 
rules. 

3 . How mjny imperial bushels* are contained in 

1 last, or 80 old l/jshels ? *' 

Here .96945 x 80 = 77-556 imperial bushels, the 
same as found in the Jifth example, by the preceding 
rules. 


MULTIPLIERS, 

By which imperial gallons and bushels may be reduced to 
* old gallons and bushels. 

Multiply 1.20033 by the content of any vessel, in 
imperial gallons ; and the product will be old wine 
gallons. Multiply .98325 by imperial ^^ons; and 
the product will be old ale gallons. Multiply 1.03153 
by imperial bushds; and the product wiU be <dd 
Winchester bushels. 
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EXAMPLES. 

1. If a cask contain 5^.48593 imperial gallons ; how 
many old wine gallons will it hold? 

Here 52.48593 X 1 .20033 = 63 oW rvine gallons, 

2. If the content of a vessel be 54.9^07 imperial 
gallons ; what is its content in old ale gallons ? 

Here 54-9207 X .98325 ^ 5^ old ale gallons. 

8. How many old Winchester bushels are contained 
in 77 556, imperial bushels? 

Hete 77-556 x 1-03153 = 80 oW bushels^ (Set 
the preceding Examples.) 

MULTIPLIERS, 

For reducing Irish bushels and Scotch bolls to imperial 
bushels ; and vice versh. 

Multiply .981 88 by Irish bushels, and the product 
will be imperial bushels ; or multiply 1.01846 by im- 
ptM'ial bushels, and the product will be Irish bushels. 

Multiply 3.96239 by Scotch wheat bolls, and the 
product wdl be imperial bushels ; or multiply .25238 
by imperial bushels, and the procluct will be Scotch 
wheat bolls. 

Multiply 5*78^3 by Scotch oat Jiolls, and the pro- 
duct will be imperial bushels ; or multiply imperial 
bushels by .173, and the product will be Scotch oat 
bolls. 


EXAMPLES. 

J. How many imperial bushels are there in 1 la!»t, 
or 80 Irish bushels ? 

Here .98 1 88 X 80 = 78.5504 imperial bushels, 

2. How many Irish bushels are there in 78.5504 
imperial bushels? 

Here 7^^5504 X 1.01846 80 Irish bushels. 

S. How many imperial bushels are there in 10 
Scotch boils of wheat? 

Here 3.96239 X 100 = 396.239 imperial bushels. 

H h2 
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4. How many Scotch bolls of wheat are there in 
396.239 imperial bushels ? 

Here 396.239 x .25238 = 100 Scotch bolls qf wheat. 

5. How many imperial bushels are there in 100 
Scotch bolls of oats ? 

Here 5.78043 X 100 = 578.043 imperial bushels. 

6. How many Scotch bolls of oats are there in 
578.043 imperial bushels ? 

Here 578.043 x .173 = 100 Scotch bolts of oats. 

^orc, Irish liquid gullo'i^ may be reduced to imperial galloiH, bj mul- 
tipl>ing by .7M78 . and impenal gallons maybe seduced'to Irish liquid 
gallons, by tnuliiplying by I.S74S:> 


Remahks. 

1 . The new imperial gallon is greater than the old 
wine gallon, by 46.274 cubic inches, which is nearly 
i of 277*274, or I of 231 ; hence, 6 old gallons are 
equal to 5 new gallons. 

2. The new gallon is less than the old ale gallon, 
by 4.726 cubic inches, which is nearly of 282, or 

of 277*274 ; hence 60 new gallons are nearly equal 
to 59 old galloift. 

3. The new galVon is greater than the old corn 
gallon, by 8.474 cubic inches, which is nearly equal 
to A of 268.8 ; and the new bushel is greater t^n 
the old bushel, by 67*792 cubic inches ; hence 32 new 
bushels are nearly equal to 33 old bushels. 

4. Old wine gallons may* be reduced into new 
gallons, by subtrat*ting ^ ; and new gallons may be 
bfou^t into old wine gallons, by adding 

5. Old ale gallons may be reduced into new gallons, 
by adding ; and new gallons may be brought into 
old ale gallons, by subtracting 

6. Old bushels may be reduced into new bushels, by 
subtracting ; and new bushels may be brought into 
old bushels, by adding 
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observation. 

^Thofic who wish to see more on the eul^ect of the New 
Imperial Weights and Measures^ are r^erred to the 
Author*s Treatise on Practical Arithmetic, Second Edi^ 
tiop, in which he has given ejetsnsive Tables, comparing 
the old and new measures ; and also a copious abstract 
(if' the Act Parliament, for establishing uniformity of 
Weights and Measures throughout the united kingdom oj 
Great Britafn and Ireland. 


DESCRIPTION 

OF IHC 

SLIDING R TT L E. 

This instrument's in the form of a parallelopipedon ; 
has four sliding pieces, which run in grooves, and is 
commonly made of box. 

It was invented by Mr, Thomas Everand, about 
the year l68S, and is generally called Everantfs Sliding 
Bulk; but it has since been much improved by Mr, 
Verie; and is now adapted to ^lie new imperial 
measure. 

It is of various lengths, as 6, 9, 12, 18 inches, &c. ; 
but 12 indies is the most common length. 

This rule is muc^ used in Gauging, in oonsequendh 
of the ease and expedition with which calculations 
may be made by it 


Upon the first face of the Rule, is a line marked A, 
which is called Gunter's Line, fVom its invenior Mn 

H h 8 
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Edmund Gunter; and is numbered from ihe left to 
the right with the figures 1, 2, 3, 4, 5, 6, 7, S, 9» 10 ; 
and the space between each of these figures are gra- 
duated into subdivisions. At 2218.2, is a brass pil), 
marked IMB, signifying the cubic inches in the im- 
perial bushel ; and at 277*3, is another brass pin, 
marked IMG, denoting the number of cubic inches 
m the imperial gallon. 

The second line on this face is upon the slide, and 
marked B. It is divided exactly in the same manner 
as that marked A. There is also another slide B, which 
is used with the former ; the two brass en4s are then 
placed together, in which position they form a double 
radius. At 277*3, on the second radius, is a brass 
pin marked G or IG, denoting the number of cubic 
inches in the imperial gallon. 

By these lines, multiplication, division, proportion, 
&c. may be performed ; and the manner of reading and 
using them is precisely the same as the lines A and 13, 
upon the CarpetUer*s Rule. (See .Section 2, Part IV.) 

Upon the same face of the Rule, is another line 
marked MD, signifying malt-depth ; and is numbered 
from the right to the left, with the figures, 3, 4, 5, (i, 
7 , 8 , 9 , 10 , 2 . 

The j, or 10 cm this line is placed directly opposite 
to MB, on the line A ; and if it be 6i^led 1000, the last 
division at the kit end of the Rule, will denote 2218.2, 
the cubic inches in^ the imperial bushel. — This line is 
used with the lines A and B, in malt gauging. 


Upon the second face of the Rule, or that op^iosite 
to the one already«described, is a line marked D* I'his 
hhe begins on the up[)er edge of the Rule, and its num- 
bered from the left to the right with the figures 1, 2, 
5j 31, 32, which is at the right end of the Rule. The 
line is then continued from the left end of the other 
edge, 32, 4, 5, 6, 7, 8, 9, 10. 

At 18.79 te a brass pin, marked IG, signifying 
the circular gaug&pomt for imperial gallons; at 
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47.1 ts Etiother bms pm, marked MS; which fa the 
square gauge-point fm* imperial tnalt bushels ; and at 
53.1, is a third pin, marked MR, denoting the round 
01^ circular gauge-point for imperial malt bushels. 

Upon this face the Rule, is a line marked €. This 
line is upon the slide ; and is numbered and divided in 
the same way as the lines A and B. Belonging to the 
Rule, is also another slide C, which is used with the 
former, in the same manner as the two slides marked B. 

The line D, on this Rule, is similar to that marked 
D, on the Carpenter^ s Rule ; and is used with the two 
slides C, just described ; in finding the contents of ves- 
sels whose form is that of a cube, a pataIIelopt|^on, a 
cylinder, &c. &c. 

By these lines the square root of any number may 
also be readily extracted ; for if 1 on C be set to 1 on 
D| we have against any proposed number on C, its root 
on D. 

The back of the first slide, marked C, is dividetl, 
next the upper edge, into inches and tenths ; and num- 
bered from the lefl to the right, with 1, 2, 3, 4, 5, &c. ; 
the second line is marked spheroid, and the third second 
variety ; and both are numbered from the left to the 
right with the figures 1, 2,3, 4, &c. ; and the spaces 
between each of these figures are divided into ten 
equal parts. * 

These three lin^s are used for fining a mean diam- 
eter between the bung and the head of casks of the first 
and second varieties ; which is performed in the follow- 
ing manner ; Find the difference between the bung and 
heac^dlan‘Jeters, on the first line, or line of inches ; then 
against it, for each variety, is a number, which being 
added to the head, will g^ve the mean diameter sought ; 
hence the cask is reduced to a cylinder, whose content 
may be found by Problem 111* * 

The back of the second slide C, contains the gauge* 
points, divisors, and factors or multipliers, for imperial 
gallons and bushels. . 
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The third Face oF the Rule contains a line marked 
Seg. St or SSy aigniFy ing tegmaUi standing. This line 
is numbered from the left to the right, on the upper 
edge of the Rule, with 1, 2, S, 4, 5, 6, 7* 8. It'is 
then continued on the other edge» 8, 9, 10, 20, Sec. to 
100 . 

This line is used with the two slides, marked C, in 
finding the ullage of a standing cask, or the quantity 
of liquor it contains when it is not full. 


Upon the fourth face of the Rule, or the one oppo- 
site to that last de8cril}ed, is a line marked Seg. Ly. or 
SL, denoting segments lying. This line is iiumliered 
nearly in the same manner as the last ; and is used 
with the slidea C, in ullaging lying casks. 

JioU I. There are various kinds of Sliding Uulet, some of ahicli have a line 
marked E, for extracting the robe roots of numbers! and others a line for 
tJie Ctardvonrcyof casks, they arc, however, all upon the same principle, 
and may be easily uoderstood from the foregoing desrriptiuii. 

S. Very neat and commodious Sliding Rules, have lately been marie ffnt, 
aiih only two slides. These slides are the full thickness of the lule { and 
being divided on each tide, answer every purpose of the (uui slides , and the 
rule is considerably reduced both In siae and weight. 

Ir 

S, It may not be improper to observe, that in (be preceding descnpiion 
of the Sliding Rule, the ft^nres mentioned, refer to.tlie larger flguret placed 
at ihe primary divisioas of the rulei moat of the sobdivisions being marked 
with smaller figures,— For the method of estimating the values of the divisions 
and subdivisions, the reader is referred to the Description of the Carrentrr's 
Rule, Section II. Part IV. 
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THE METHODS OT FINOINO THE 

MULTIPLIERS, DIVISORS, & GAUGE-POINTS, 

Contained in the subsequent Table- 

The multipliers and divisors are chie6y obtained by 
division, in the following manner: 

Dt vuot a fttr M ultipliera for 

aquarea * aquarea, 

277-274)1.0000 &c. (.003607 imfierial gallons. 
2218.192)1.0000 &c. (.000451 imj)eriai bushels. 


Dtviaora fur Mulitpltera/or 

aquarea circles. 


277.274).78539S &c. (,002833 imperial gallons. 
221 8.192 j.785398 &c. (.OOOSS^ imperial bushels. 


Oxrxaorafor circles- 

•785398) 277.274(353.04 tmpertal gaUont. 
•785398)2218.192(2824.29 tmperMl bushels. 


dAUGE-POINT^. 

The gauge-points are found by extracting the square 
roots of the divisors. 


Dtvisorafar Oauf^e-potnta fbr 


aquarea aquarea. 

277.274) their square (l£ 65 imperial gallons. « 
22 1 8. 1 92) roots are (47.1 0 imperiai bushels. 


Diviaorafor Gauga-pointa/or 

circlea. ctrclea. 

.353.04) their square (18.79 imperial gallons. 

2824.29) ^ools are (53.14 imperial bushels. 

Thus all the numbers in the following table viere 
obtained. 



Theiideordianietei' 1 

1. .w 


1.81384 

1. 

1.188 


A superficial foot 

1 

.00f)!H4'.W lAi. 

183.34 

18. 

13.54 

0 

► 

fi 

A solid foot mmiimimiimm It! 

.(IO()5J8.wn«8. 

8800.16 

41.51 

46.9i 

fi 

Impesial gallon 

.008607,008833 2IWA 

,353.04 

16.65 

18,19 

N 

i 

Imperiid bushel 

.0(l0«l.fl0fl3JA2218,ig2;282W9' 

41.10 

53.14 

p 

A pound of hard soap cold.' 

.0368«; .0881)3!) 

81.U 

.34.56 

5,81 

5.88 


A pound oMiot soap., f. 

.035111.088050 

88. 

3565 

5.89 

5.91 


A pound of green soap 

.0381)56; .0306 ; 

25.6i 

38.68 

506 

5,18 


A pound of vhite soft soap., 

.039183' .030131 

8556 

38.54 

5,05 

5.1 


A pound of tallow net 

.0318^,085101 

31.4 

mi 

,5,6 

6.38i 

A pound of green starch 

.08813^08856.1 

31.8 

44,38 

5.9 

(Sf 

► 

w 

A pound iiNrj starch j 

.084813.019191 

40,3 ! 

51.3 . 

.35 

J.K 

H 
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problem I. 

The side qf a vessel in the form of a cvJbe, beiriff given in 

in<dies ; to find its content in imperial gaUone and 

bushels, 

RULE. 

Multiply the side by itself and that product again 
by the side j and the last product viill be the content of 
the vessel in cubic inches ; which being multiplied by 
.003607, and .000451 ; or divided by 277-3, and 2218.2, 
the respective products or quotients will be the con- 
tent of the vessel in imperial gallons and bushels. 

?^nte I Th<* deSnitiooK of the cube, the paraUelopipedon, the cylinder, &c. 
4.C muy he seen in Part IV., and if the content of any vesael be found in 
lubK in(lio«, b> the rules given in that Part, and then divided by K89, 431, 
and 8150.4, the respective quotients will be the content of the vessel in old 
ale and wine gallons, and malt bushels} but the Rules and Examples given 
in the following Problems will he found more particularly adapted to Gauging, 
than those in Part IV. 

4. If the content of any vissel, in cubic inches, be divided by 877 .S, and 
8318.8} the respective quotients will be the content in tmpenal gallons ^rid 
biuhels 

1. Gaugers always take tlieir dimensions in inclgs orln inches and tenths, 
aiiri when we say the su'e or diameter of a vesse^easures so many inches, 
weintan the internal, not the external dimension. 

^ EXAMPLES. 

1. The side of a cubical vessel m^sures 46 inches; 
what is its content in imperial gallons and bushels ? 

Here 46 x 46 x 46 = 2116 x 46«= 97336, the con- 
lent in cubic inches i then 97336 X .003607 = 351.0909 
imperial gallons ; and 97336 x *000451 =: 43.8985 im- 
perial bushds. 

Or, 97336 -T- 277*3 = 351.0133 imperial gallons; 
and 97336 2218.2 z; 43*8806 imperial bushels. 

Note, The diviaon are used in all the foUoving solutions t the work, how- 
ever, may be prosed by the muUipUers given in the preceding Tihle. 
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By the Sliding Rule, 


In this operation^ the square gauge-points 16.S5, 
and 47*10, upon the line D, must 1^ used. 


On a 



OnC, OnD. 

: 4*6 :: 46 : 


On C. 

351.0 imperial gallons. 

44.0 imperial husheh. 


JSTofe. New Slidini; Rules have not always the square gau|e-points mark<.il 
upon them \ but smalt brass piiis may be easily inserted at those points. 

2. The side of a cubical cistern is 134 inches ; what 
is its content in imperial gallons and bush^ ? 

Ans. 3&16.3936 imperM gallons, and 1084.7101 iw- 
perial bushels, 

3. The side of a cubical wine- vat measures 135.6 
inches ; how much wine will it contain at once } 

Ans. S99l.^S9 gallons = 8991 gal. 1 9/. Ij pt. 


PROBLEM II. 

The lengthy breadth, and depth qf a vessel, in tite form of 
a paralielopipedon, being given in inches ; to find its 
content in imperial gallons and budn^ls. 

RULE. 

Multiply the length by the breadth, and the product 
thence arising by tne depth ; and the last product will * 
be the content in cubic inches ; which being divided 
by 277*3 and 2218.2, will give the content in imperial 
g^lons and bushels. 

s Note, As the sides of vessels, In the form of a pnraUelnpipedon, are seldoiu 
perfectly regular and parallel, it is best to take several lengths, in different 
places; and divide iheirsam by their number for a mean length. A miau 
breadth and depth may be found in Che same manner, 

EXAMPLES. 

1. A cistern in the form of a paralielopipedon, mea- 
sures 96 inches in length, 65 in breadm, and 48 in 
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depth; what is its content in imperial gallons and 
bushels? 

Here 96 x 65 x 48 = 299 ^ 20 , the content in cubic 
int^iea : then 299^^04-277*d=:1080.1298ga&nf ; and 
299520 -r 2218.2 t=: 135.0284 bmheb. 


, By the Sliding Ruk* 

As 96 on C : 96 on D 65 on C : 79 on ^9 which 
is a mean proportional between the length and breadth. 
(See Problem V, page 17S.J Then, 


On D, 



On C. On D. 

: 48 :: 79 : | 


OnC. 

\080.0 eatlffiu. 
135.0 buskeU. 


2. 'riie length of a vessel in the form of a paralleio- 

pipedon, is its breadth 91^> f^ntl its depth 6*2 in^ 

ches ; what is its content in imperial gallons and 
bushels ? 

Ans. 2858.3050 gallons, and 357 3203 bushels, 

3. A water-trough measures 85 3 inches in length, 
54.7 in breadth, and 32.9 Iti depth ; how many im- 
perial gallons will it contain ? 

Ans, 553 5825 galbns = 553 gal. 2 qi. Oi pt, 

4. A maltster has a cistern whose length is 132, 
breadth 1 18, and tlepth 46 inches ; how much bailey 
can he steep at a tiiae, admitting the water to occupy 
I of the cistern ? 

Ans. 193.8047 bushels = 29 qr. 1 bmh. 3| pk. 


rilOBLEM III. ’ 

• 

The diameter and depth qf a vessel, fn the form of a 
cylinder being given; to find its content in imperiat 
gallons and bushels. 

RULE. 

Muliifily fhe square of the diameter by the depth ; 
and divide the prpdupt by 353, for impori4|l gallons; 
and by 2824.3^ for imperial bushels. 



m QA0o|p{G. (part kiL) 

A'of« 1. Aa qftindTical veaseli ar« tHdom perfccily rottii(£, it i« iteii io 
measure Croat dUmi^tm, indifferent parti} and divide their aum byituir 
^ number, for a mean diameter. 

«. If a cylindrical veaael be placed in an locltning position, to that the 
liquor forn^^an elliptical aurface, the content may be found bj the foUuwini; 
Rult : Multiply the square of the diameter of the nitel by half the sum iff 
the preateai and least depths of the liquor , and divide the product by lit, for 
imperial gallons. (See Ablet, rrob. §r,) 

EXAMPLES. 

1. The diameter of a cylindrical vessel is 34, and its 
depth 45 inches ; what is its content in gallons and 
bushels ? 

Heft 34 X 34 X 45 ^ 52020; then 52020 ^ 353 
= 1 47.3654 gaflbaa; and 52020 2824.3 =: 18.4187 

bushek. 


By the Sliding Rule. 

Here the circular gauge-points 18.79, and 53 14, 
upon the line D, must be used. 


OnD. 



On C. On D. 
; 45 : : 34 : 


OnC. 

galions. 
18.4 bushels. 


2. Tbe diameter of a cylindrical vessel, is 46.7, and 

its depth 68.4 inches ; what is its content in gallons 
and bushels } < 

Ans. 422.5860 gallons^ 'and 52.8176 bushek. 

3. A cylindrid.! mash-tun measures 94 inches in 

diameter, and 82 in depth ; how many bushels of malt 
will it contain at once? Ans. 256L5421 hushds.^ 

4. At Heidelberg, in Germany, is a cylindrici^^ wine* 
cask, whose depth is 27i and diameter 21 feet ; how 
many gallons will it contain, imperial measure ? 

' Ans. 58286.9573 gallons. 


* Aoi#. The convivial monument of ancient bovpitality, menuooed in the 4ih 
Example, was formerly kept full of the belt Rbcniih wine, and the eliciori 
have given many entertain meiiti on ita platform , but it now only ae rves ..a a 
melancholy iviftiince of the exUnettoowf ilitt hoaplUllty | for it ii auffered to 
moulder in m damp vault, quite cmp|y. ^ 

Although thia veaael iaofan extraordinary magnliudei yet it ia much in- 
ferior in capacity, to many of the London poncr-vata. 
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PROBLEM IV. 

Qiven the dimeneiane of a veeeel in tJte form of a priemoid, 
or the Jruetum qf a equate pyramid, or a cylindroid ; to 
find its content in imperial gallons and bushels. 

RULE. 

To the «uni of the areas of the two ends add four 
times the area of the middle section parallel to them ; 
multiply this sum by the perpendicular depths and ^ 
of tile prfKluct will be the content in cubic inches ; 
which divide by 277.3 for imperial gallons, and 2218.2 
for imperial bushels. (See the Scholium, Prob. X. 
Sect. /. Part JV. J 

.Vocr. If A cylindroid iiafigare resembljnf the frustum of a cone, but 
liaTing elliptical instead of circular eiitts, Soutciimes one eud is circular, 
and the other elU|iiical. 

«. When the teasel is a prUmoid. the length of the middle section is equ**! 
to half the som of the lengths of the two ends; and its breadth » e<)ual to 
lialf the sum of (heir breadths. 

S Jl the ends be elliptical, the transverse diameter of the middle section 
will bo equal to halt the sum of the transverse diameters of the two ends ; 

Mild the roitjugatf diameteq^qual to half the sum of the coigugate diameters 
of the t wo ends. 

4i if one end be an ell h**e and the other a cir^, add the transverse dia* | 
meter of the elUpiical end to the diameter of the circular end ; and take half 
the auni for the iraiissersc diameter of the middle section. The conjugate 
daam^eroftUe middle section may be found in a similar manner} it is 
better, however, in all cases of practic*, to take the real dimensions of the 
sections. 

S. When the ends are rectangles, their areas may be found by ProK^j 
when tiny are circles, we niu) olitain their areas^ bv Prob. l.Sj and when 
they aiF ellipse*, tve can find their area* by Prob. si, Part //. 

EXAMPLES. 

] . The length and breadth of the bottom of a vessel 
in the form of a prismoid, measures 72 and 64» the 
length ^nd breadth of tbetop 96 and 82. and the per* 
pendicular depth 65 inches ; what is its content in 
gallons and bushels ? 

I i 2 



Alsoy — ^ the length qf' the Middle 
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** C , 

Here 72 X 64 + 96 x 82 = 4608 + 7872 = 12480, 
/he area the two ends. 

72 + 96 168., 

2 ~ 2 * 

()± 4. lAg 

seciifM ; and — —— = ‘ =r 73, the Ireadih of the 

2 ' 2 . 

middle section ; then 84 X.73 X 4 =: G\32 X 4 = 24328, 
Jour times the area of the sectvm ; whence (12480 

+ X f =22!!5^ =51^ = ww 

the content in cubic inches ; then 40092tf-7- 277.3 = 
1 445.7987 400920 -r- 2218.2 = 180.7411 

bushels. 


Sole TUis and toineof tite <6 IUvwIA| Probletni maty p^'r^irmed hy tht* 
i* I -ing Rul( , ))ul na iliv opf rations «» HKt tedinui (or prorttcr, Ifnj are 
omitted. 

2. Each side of the l>ottoni of a cistern, in the form of 
the frustum of a square pyramid, measures 8(), eacli iide 
ot tlie lop 78, and the perpendicular depth 74 inches ; 
what is its content in f]ralIons and bushels? 

^fis. 1793*7831 gaUuns, msd 224,4931 bushels, 

3. The perpendicular depth of a vessel, in the form 
of the frustum of an elliptical cone, is 46 8 inches ; 
the transverse and conjugate diameters of the bottom 
measure 496 Aid ^^7-8 inches; tlif^ transverse and 
conjugate diameters of the top, 67.2 and 50.4 inches ; 
required the content in gallons and bushels. 

Ans, 343.8297 gallons, and 42.9825 buslfds, 

4. I'he i^rpendieular depth of a vessel with an 
elliptical base and a circular top, is 52.6 inches; the 
transverse and conju|pite diameters of the bottom mea- 
sure 6l. 6 and 46.2^ inches; and the diameter of the 
top measures 42.6 indbes; required the content in 
gallons and btishels. 

Ans, galhns, 43.1 882 bushels. 
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PROBLEM V. 

To find ih^ content qf a veosel in the form qf the fruetum 
of a cone, in imperial gal/ons and buehels. 

RULE. 

To three times the product of the top and bottom di- 
ameters, add the square of their differcmce; multiply the 
sum by the*depth, and divide the product by 1059 
iinperial gallons, and 8472*9 imperial busJtels, 

Siite I Tht* Keoeral rul** fif( n in Proh. VI. Seel. 1. P«ri JV. irill Kite tlie 
rouieni Hiiy frutttmit wbniever may be the fnrm ot ibe two kimilar cn<i»{ 
iltai u, wlietlicr iiic> be polvgoiu, iirile», ur eihpsct 

%. lu taking the dlmencloiit of cirmlar veaftel*» it la heftt, inallcaaei, to 
mejtiire emit diameiert, at direrted in the uctmd .Vote, in Cate 1. of the 
next Problem. 

1 When the friittum of a rone it cut by a diagonal plane patting 
through the opposite extremitict of the endt) or when a tettel of that tliape 
it placed in an inclining potiiion, to that the llqnor jutt loochetthe oppotiie 
estreniliet of the top and bottom, the two paita or aectiont thni formed are 
called tUiptue ho^i , and ihetr conienu may be found by the following Rule r 
hi ultiply the product of the diaiuetert of the endi of the fruttum by a mean 
proporOonal between therof and cube the diameter of the hooPs hate. 

From the greater of the numbera tliut found tubiraci #he leu; and divide 
the rdtnainder by the dIffAence of the diameters P then the quotient being 
multiplied by the perpendicular height of the hoof, ami the product by .tCiS, 
will give the content in cubic Inches, which divide by 977.3* and you will 
obiain^he content in gallons. 

e. If tlM greater end of tlie rnitium be contldcred at the bate of the hoof, 
the product ol the dUmeiert by a mean proportional between them, will be 
lets than the cube of the diameter qf the batt } but the contrary will be the 
cate, when the lets end of the frustum rrpretcnit thobaac of the hoof, 

t If a vettrl be placed In such a posit ion that the liquor juti covert the boll 
tom. and part of one tide, measure the diameter at the bottom, the diameter 
at the upper extremity of the liquor, and alto the liquor's perpendicular 
depth, or height of the hmif } then proceed with these dimentlont nt directed 
in Note s. amt y^u will obtain the content. 

0. In Netbit't and Little's Practical Gauging, there are Rules given for 
Andiitg the coiitenu of all cylindrical, pyrauitdlcal, and conical hoofs or 
ungulat, that<an ponibly be formed, by placing in variont, potiUonq, vessels 
(oniBintng fluids. 

ii3 
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EXAMPLES. 

1. The liottom <1iameter of a vessel^ in the form of 
the frustum of a cone, is 46, the top diameter 62, and 
the depth 60 inches; what is its content in gallons 
and bushels? 

Here 62 x 46 x 3 = 2852 X 3 = 8556, three times 
the pr oduct of the top and bottom diameters Also, 

62 — 46|® = l6 X l6 = 256, the square of their dij^ 
ference ; then (8556 + 256) x 60 8812 x 60 

*528720 ; and 528720 1059 = 4^99^6^^ gallons ; like- 

wise, 528720 -r 8472-9 = 62.4013 bushels,* 

2. The l)ottom diameter of a guile-tun is 11 5 , the top 
diameter 98, and the depth 75 inches ; how many im- 
perial gallons will it contain ? Ans. 2414-9433 gallons, 

3. The l)ottom diameter of a wine-vat is 78.6, tlie 
top diameter 64.3, and the depth 72.8 inches ; what 
quantity of wine will ii contain ? 

Ans, 1056.3513 gallons. 


PROBLEM VI. 

TV Jind the content of a eircular vessel, itith curt^ed sides. 

CASE I. 

When the sides nre not much cvrved,*'as in the following 
figure, 

RULE. 

To the sum of the squares of the top and bottom 
diameters; add lour tunes liie equate of the inuldle 
diameter ; multiply tliis sum by ttie dcptli ; divide 
the product by 2118 24, and. 1 6945 74 ; and the le- 
spective quotieiite will be the content in imperial gal- 
lons and bushels. 

Kotei. The foregoing d If If ora arc found by multiplying the circular divi. 
aon by 0. 

n. Ai veffclf of ihii kind are leldoro perfectly round, tt ia Ikh to mcaturc 
two diameter* at right anglea to each other, and. take hall ilielr turn lor a 
meafl diameter. (Stg Hobtm VtU) 

The Ruie giren in tiiia tfroblem ia tlie aame, in aiibataiM^, aa thai givrli 
in Problem X. Sect. 1. Part IV. f See tkt hckoltum tn that Problem,) 
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EXAMPLES. 

1. The diameter AB, of the following vessel^ me^ 
sures 50, the diameter CD 56, the diameter EF 5^, 
and the depth mn 4/6 inches ; what is its content in 
gallons and bushels ? 



Here 50« + 54-« = 2500 + 2916 = 54l6, the sum of 
the squares of the top and bottom diameters ; and 56^ 

X 4 = X 4 = 12544, /bwr times the square of 
the middle diameter. Then, 5416 + 12544 x 46 = 
17960 X 46 = 82616 O; oim / 826160 -f- 2118.24 = 
.390.02 1 9 ga/foiw ; also, 826l60 -r 16945.74 =: 48.7532 
bushels. 

2. The bottouL diameter of a mash-tun is 75.3, the 
top diameter 8 Mo, the diameter tak^n in the middle 
lietween them 84 7f and the dep^h 56-9 inches ; what# 
IS Its content in imperial bushels ? 

Ans 137.7527 bushels. 

%3. If the length of a cask he 30, the bung diameter 
24, and tiie head diameter 18 inolies ; what is its con- 
tent in imperial gallons ? Ans. 41.8082 gallons, 

CASE II. 

To find the content of a circular vessel, v^hen its sides are 
much curved, by taking Jive diameters, at equal distances 
from each other, as in the J allowing figure. 

RULE. 

Add into one sura, the squares of the top and bot- 
tom diameters, twice the square of the middle diam- • 
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etor, and fimr times the sum of the squares of the 
dfatmeters taken at one-fourth and at three-fourths of 
the depth ; multiply this sum by the depth ; divide 
the pr^uet by 4236.48, and 33BP1.48; and the re- 
spective quotients will he the content in imperial gal- 
lons and bushels. 

NoU, Th« foregoing dirieon are found by multiplying the circular dirisnrs 
by twelve. 

Remark. 

The Author has deducefi the preceding Rale, from 
the method of equidistant oruinates, described in 
Problem 23, Part II.; and it may be used for all 
vessels of an ordinary siae; but if a vessel be very 
deep, its sides very much curved, and great accuracy 
required, the content must be found by the following 
Rule : Find the areas of as many equidistant, ^larallei 
sections as you think necessary, by multiplying the 
square of the mean diameter of each section by .7854. 
Then to the sum of the areas of the two end sections, 
add four times the sum of the areas of all the even 
sections, and twice the sum of the areas of all the odd 
sections, not including the sections at the ends ; mul- 
tiply the sum by the common distance of the sections ; 
divide the produ^ by 3 ; and the quotient will be 
lie content in cubic inches.— Divide tbe content thus 
found by 277.274, ana 2218.192; and the respective 
quotients will be the content in imperial gallons and 
bushels. 

.VoM 1. Always make chmcemf an odd number of •eciionn, tn order that il«e 
number of porta into which the vessel Is divided, msy be eqnsl. Seven or 
nine will, in general, be sufficient, except wken the vessel it very deep, in 
which cage It may be necestafy to take eleven, liilr een, Le, as the case msy 
reqnirct 

t. The perpendicular depth of the vessel must first be tsken, m order to 
determine the common distance of the ordlnaus, which may be fouiMt by 
divMlng the whole depth by the number of scctlom minus ose. ^ 

5. Great care must be taken to obtain the diameters of the sections at 
equal pcrptudirular distances from aacb.otbert for if their distance be mea- 
•wred ttpod the side of the vessel. It Is evident that the orxeti will be in- 
correct. (Sm fVoblem /. Cam If. Purl TIJ 
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1. The rfJiirtitt* 'AB; df (he’fdllbWl^^tf ’Ves^jr^icar}- 
sHres 0, CD 6*, BF 68, GH Gs, KL 56^ anrf \he 
depth mn 4lB* inches "'what is its Coiitenl in iinperi^^ 
gallons and bushels ? 



Here 49« + 5fJ« =£2401 +3136 = 5537, the sum 
of the squares qf (he top and bqllom diameters ; 6^* X 
= 4624 X 2 = 9248| imee the square qf the middlq\^ 
diameter ; and 62* + 65* x 4 = 3844 + 4225 x 4 
= 3069 X 4 = 32276, /(wr iim^s (he sum q^ the squares^ 
of the diameiers taken at one- fourth and at three-fourths 
of the depth, r/wf?, (5537 *+ {)248 +f 32276) x 48 ' 
= 47061 X 48 =*2258928 ; and + 4236.48 

= 533.2087, the content in mpadal gallofis ; ' aL^ 
^2258928 + ,33891.48 = 66.6517, the content in im- 
perial husticls, 

2. The bottorn diameter of a giTile-tiin measures 

74 2, and that of the ton 84 3 inches; the diameter 
taken at | of the depth from the bottom, 93.6, and 
that at I of the depth 98*7 inches ; the middle diam.* 
eter 102.4, and the depth 60 8 inches ; how much ale 
will it contain at once.? Ans, 1514 1 428 gaZ/'oiw. 

3. What is the content of a vessel in imf>erial, 
gallons andiiushels, the depth of which is 120 iiiche'*, 
and the mean diameters or seven equhr^tant, parallel 
sections, as follow : the diameter of the liottom or first 
section 124, the second 146, the thirj l6l, tha fourth 
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164 , the fifth 166 , the aixth I. 57 , «nd the diameter of 
the top, or seventh section 144 inches ? 

Ahs. The areaqf ikefrsl section is = 12076.31 04, 
second = 16741.5864. the third = 20358.3534, Me/oMrl/i 
— 211241184, f5e == 21642.4824, the &ijrfh = 
19359 . 3246 , anrf the seventh = 16286.0544 / then the 
fnethod of e<ptidistoHt ordinates, or parallel iec/iouif we 
find the content = 2275094.36 cubic inches = « J05.2206 
gallons, and 1025.6525 bushels, the answer requiied. 


Remahk. 

In orcler to find the content of a copper witli a con- 
vex or a concave bottom, generally called a rising or 
a faUtng crown, pour in as much water as will just 
cover the (mttom ; and make marks with chalk upon 
the sides of the copper, at the surface of the water ; 
then draw it into a vessel of a known measure, f>r one 
that may be easily gauged ; after which 6nd the con- 
tent of the remainder of the copper, as directed in this 
Problem, which being added to the number of gallons 
requisite to cover the liottom, will give the whole 
content. — The content of a still may also be found in 
the same manner. 


PROBLEM VII. 

To gauge and inch a round guile^tun according to the ' 
method practised in the Eaccise. 

RULE. 

< Take cross diameters of the gaile*uin, in the middle 
of every ten inches from the l>ottoro upwards ; that is, 
memure the first diameters at five inches from the bot- 
tom, the second at fifteen, the third at twenty-five, &c. ; 
f lid take l|a)f the* sum of each two for mean dianieter<<. 
Otvide the square of ilie first mean diameter by 353.04, 
multiply the quotient hy 10 ; and the product will be 
the content of the first ten inches of the vessel. Find 
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the cont^t of every ten inches of the fferpendiculer ‘ 
depth in the same manner^ wbidi being added together^ 
will give the content of the whole tun ip iipp^rial 
gallons. 

Note I II mupt lit'rf- bi‘ rvrd iliat iIm* pqiinrc of llif fltafiietrr of any 
MUion <ilvuji*d bv 95« 01, will five th< met of tl.ai tectum Id imperial fil- 
1< n9 , for in Aiiding ilie aiear nf Aijurca, Gaugeii alwayt coniider tiiei^ drpih 
to be one inch. 

2 Math'tun* wre utrd for the purpnic of maceratinf malt m water, to 
extract from it the ■accharine tuhsianre; and giiiie>tiine, *ome(imet called 
workiiig-vaia, are aeitela in winch wort » fermented, in order to convert it 
into ale ur kre^r. 

Remark. 

The most eligible method of taking the dimensions 
of circular vessels, is to quarter them^ in order to 
obtain cross diameters as correctly as possible. — First, 
take the diameter of the top of the vessel, which mul- 
tiply by .707, or .7 ; and the product will be the side 
of the mscriinsd square. ('See Part IL Prob^ XV. 
Rule III. in the Notes.} 

Apply the side of the square thus bond, foiir times 
to the top of the vessel, by your dimension cane, or 
tape ; and mark, with chalk, each angle of the in- 
scribed square ; and thus will the top of the vessel 
l>e quartered. — \Wth a steady bant^ draw a chalk 
line, from each quartering point^down the inside of ^ 
ihe vessel, to the bottom ; taking care that these lines 
be equally distant from each other, not only at the 
bottom of the vessel, but also at every horizontal 
section ; otherwise the vessel will not be truly quar- 
tered in every part. 

Place your diinensioy cane, or other instrument, in 
a perpendicular direction, with iis end resting ppon 
the bottom of the vessel, about half-way between the 
^ centre of the bottom and the side ; this sam"^ ' time 
laying a rod, or holding a cord diametricaBy^id^s 
the top, so as to come in contact with the dimehiiion 
cane ; and thus ^ou will have the pei^^dicii}a^ ^cfith 
of the vessel, upon the dimension cahe, where itinter- 
eecu the rod or cord at the (bp. » * 



S72 OAOGn|S. (past Till.) 

Now, in order to take cross diameters in the middle 
of every ten inches, mark the dimension cane with 
chalk, at 5, 15, 25, 35 inches &c . ; and place timt 
instrument in the same manner in which it stood m 
taking the depth ; then bring a rod horizoittally in 
contact with the cane, at 5 inches from the bottom, 
so that the rod and cane may form right angles ; and 
let the end of the ro<], at the same time, touch one 
of the miartering lines; and there make a mark with 
chalk, m the inside of the vessel ; and you will have 
one point at which a diameter must lie taken. 

Do the same at 15, and 25 inches 
bottom ;* and you will obtain all the points in one of 
the qutrtering lines, at which diameters must be taken. 
These points may then be transferred to the other 
three quartering lines, by a pair of conipas!»es or a 
dipping piece ; and hence you may proceed to take 
cross diameters, as before directed ; always beginning 
at the bottom. 

Note. Wlifn vesselt are amalt, crn»f diamcurt Se most y taken 
by an inttruinenl railed the Dianieter Kod, nr Rule. W'hin tlieN art Urge, 
they muil be niea<>urtd by the PunenMon Caiu. 


EXAMPLES. 

1, Let the foUowing figure ABCD/*epre8ent a guile- 
tun, in the form of^he frustum of a^cone, whose per- 
pendicular depth mn is 30, the mean diameters pq 43.2, 
rs 45.3, and wx 48.6 inches; what is its content in 
imperial gallons ? 




lUnniG. 
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4i£ X 48.2 _ 1780.84 
853.04 ” 858.04 


5.044 giUloHf, the 


arm s^meiU at pq; and 5.044 X 10 = 50.44fai- 
l(m, ^^Monleni of the jirst 10 inches o/ihe perpenikndar 
deplh.^ " 


' . 45.3 X 45.8 2058.09 

^^"•*“353:04- = am 


= 5.812 goBoM, the 


area of Ihe secliofi at n ; and 5.812 X 10 = gal* 
Ions, the content of ihe second 10 inches qf ihe dej^. 


Also, 


48.6 X 48.6 2361.96 


=r 6.690 gallons, the 


3.53.04 353.04 

area of ihe segment at wx ; and 6,6^0 y 10 2Jl66.g0 
gallons t the content the third and last 10 inches qf the 

dcjdh. 


iMStltf, 50.44 -f- 58.12 + 66 . 9 O r: 17 5.4Sgallotis = 
4 barrels, 3 firkins, and 4.46 gallons, ihe whSe content 
if the guUe*iun^ 


Jkote. In PmcUcc, when the diameurt tie Ukeo in the middle of « 2 ery ten 
inches, it <• not necetfary to multtply by for if the decimal dot, in the 
area, be removed ont figure towards the nKht-band, you will obtain the con< 
tent the same as if von actually multiplied the area by lOi but in the fore, 
going Example 1 have multiplied the area of each section by lO, in order lo 
shew Ui« learner how to proceed wlicn diameters are 'Akrn in tbe middle 
of ever) 6 or 8 luchcs { or Vhen the viasel it not Ml of liquor. 


S. If tbe depth of tbe liquor in the foreisroing guiles 
tun4)e 26.8 inches; how many gallons does it con- 
tain ? 

Here 50.44 + 58.12 =a 108 56 gallons, the content of 
ihe^ first 20 inches <f the depth; and ^pg X 6-8 s 
45.492 gallons, the content qf ihe remainii^ 6.8 inches } 
then 108.56 + 45*492 = 154.052 galbniSS, ihe content 
required. ■ 

3. If the^depth of the liquor in the preceding guile- 
tun be 18.4 inches; how many galloiis does it cdti- 
tain ? Ans. 99*^608 gafibuf. 



m 
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Rbitaiiks. 

h 4a ^er to fadliUto the Practice of Gauging, it is 
neoeesiMf to be furnished wHb a nieasuring<-t|^, di- 
vided inth inches, a gauging-roil, divided inollnches 
and tenths, a chalk-kne, plummet, && as the J»e may 
require ; and also a dimem^-book ruled in columns 
proper for the dtniensions intended to be taken. 

% ^e following Table, in which are entered the 
dimeffions, areas, and contents of the foregoing guile- 
tun, may serve as a spedmen for mash-tuns, guile- 
tuns, coppers, stills, &c. 

S, By the solution to the first Example, we find 
the content of the first 10 inches from the bottom, to 
be 50.44 gallons ; and as 9 gallons make 1 firkin, 
and 4 firkins 1 barrel, we have only to divide 50.44 
gallons, by 9 and 4, successively; and we obtain 
1 barrel, 1 firkin, and 5.44 gallons, for the reduced 
content of the first 10 inches.— * In the same manner 
we have 58.12 gallons == 1 barrel, 2 firkins, and 4.12 
gallons, for the reduced content of the second 10 
inches ; and likewise 66.90 gallons s=s 1 Iwrrel, 3 fir- 
kins,*and S .90 gallons, for the reduced content of the 
third 10 inches of the deptli ; the whole being equal 
to 4 barrels, 3 firkins, ana 4.46 gallons, as in the pre- 
ceding Solution and following Takle. 

c • 


J. B’t GuUMun, gauged Marth lOlk, 1827. j 

a0ptK» 

GrAM OMfiwIfr*. 

Mean 

Iham» 

Atrae 

in 

Gallons, 

Areas in 

B, F> 0. 

Coiiitents tn { 
B. r. G. ! 

- _J 

10 

10 

10 

41.8 

447 

48.5 

42t6 

45.9 

48.7 

42.2 

45.3 

48.6 

5.044 

5.812 

6.^90 

0 

0 

0 


5*044 

5.812 

6.690 

1 

1 

1 

1 

2 

3 

3 

J 

5.44 1 
4.12 j 

S .90 i 

1 


Wfuile ie0h ani oonieiU 

4 

4.46 1 

! 
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Remark. 

In order to fipd the content of the forej;oin||guile- 
mn, atevery inch from tbebottonif poceedthoa: Add 
the mm of the first section to itselt* and the sum will 
be thexontent at two inches of the depth ; to this add 
the same area, and the sum will be the content at three 
inches ; and thus continue adding the area of the first 
section, until you come to the tenth ind ; jjad you 
will have the content at every inch of the Wat ten 
inches. To this content aild the area of the second 
section, and you will obtain the content at eleven in- 
ches from*the l>ottoin ; and thus proceed antil you 
come to the fiOth inch, changing the area at every ten 
indies ; and you will have the content ^t every inch 
of the depth, as in the following Table. 































OAVGIN^. 

Not$ 1. The «lari or flicemAt, in the preteding T«b)«, denote the chenges 
of the er|M| end their me will tend to prevent mletekett in Uibatatimg other 

veetrle. “ 

t. The net ot the tbregoing Tkble ii evident! for when e veiml it onCO 
geiifed tndlndked, we Imve only to take the depth of the liliQor« ngainet 
H we dnd the content required : thm if the depth be 93 inchei, we neve 3 B. 
9 F. e.ds O. for the content. If the depth be 13.§ inchet, we take ooe*half 
of the area of the third atctioni name'y onc^baii ol 6.0g G. ™ 3.34tO , 
which be^ added to tlic (.onteoc at 93 inchea» we obtain 3 B*'9 F. 3.97& 0* 
for the clpent required. Again, if the depth be •is.e indict, we take ^ 
of 6.6g G. m 3.339 G | and tint being added to the content at 93 inchrt, we 
have 3 B. 9 P. 7-989 G. for the content at 93.8 Inches of the deptli. 

3. Any ma||^*tiin, gutle-tuna copper, or atlll, whose sides are curved, may 
be ganged and Inched in the same manner} but if the sides be much curved, 
cross diameters roust be taken in the middle of every 4, 6, or a inches of the 
perpendicular depth, ai the case may require j and the areas of the different 
sections, roust be used, as before directed. In taUtug the vesieis. 

4. In order to gauge and inch a mash>iun, ora guile-tun, in the form of 
a prismoid, or the frustum of a square pyramid, take lengths and breadths 
m the middle of every 6, 8, or 10 Inchca of the perpendicular depth, as the 
case may require) and divide the product of each length and breadth by 
977*3, and the qimtients will be the areas of the sections In imperial gallons , 
then enter the dimensions, areas, andcoafenta, m Tables as before directed. 

^ 8. Large mash-tuna, and guilc-tiina nre generally fixed in ai^clining }>osi» 
tion, callfd the dr^s or /hU of the tun, in order that the liquor ma) be con- 
veniently drawn off) when this is the case, poor in as many gallons of water 
aa will jutt cover the bottom i and make marks upon tbe sides of the tnn, at 
the aurface of the wat^) then draw It off, and pio'*eed with the remainder 
I of the tun, as before directe^. ^ 

6 Tbe vhiter that is used to cover the bottoms of |tiile>tuns. and of coppers 
with rising or Jialkng erttwns, most either be measured with a gallon mea- 
iure, or drawn q^, into a vtsael of a known capacity, or into one that may be 
easily gnaged; and the quantity mutt be edded lo the content of the o*'ier 
part of the guile-tun or co^iper. 


PROBLEM YIII. 

To gauge a back or cooler. 

Backs or coolers are vesseb which receive the wort> 
whfn let ottC of Uie o^^kt, in wder to 1% cooled, 
li^are coinmonijr of a Rectangular form, and seldom 
exceed nine or ten inches in depth. 
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RULE. 

Multiply the mean length by the mean tiMaadtb ; 
divide the product by 277-S, and the quotieitt will be 
the ar^ in imperial gallons ; which being multiplied 
by the mean depth, will give the quantity ot* wort 
contained m the cooler. 

Hoti I. iniKicIi^ etc dlWehiloM of ccooUr. iod the naddlccftoih endf« \ 
and al»o that of the aides, at which take the length and iMCadth | bat aa 
coolers are newer Axed in a horizontal posUlon, but inclined a Utlliik in order 
that the wort may run off, and as their bottoms are frequently srarped , it is 
necessary to take the depth of the liquor in aereral places, Md divide the 
sum of these depths by their number, fcH'a mean depth. 

2, In order lo And a constant dipping-pUce, which will aaoe nsocli trouble, 
proceed thus : Find a mean depth, as directed in the last mate | then try in 
different parts of the cooler, until you And a place of the same depth as your 
mean depth i at which make a mark upon the side of the cooler, for a cosi- 
stant dipping-place. 

3. It has been found by experiments that 10 gallons of hot wort will only 
measure to g gallons when the wort Is told , therefore, an allowance of one 
gallon in every ten must be made, when wort ii> gauged hot. In order to do 
this, multiply the number of warm galtoiia by .9* andUie product will be ib« 
number of gallons wlicn cold. 

EXAMPLES. 


1. The length AB of a cooler is 125.6 inches, the 
breadth CD 75.4 inches, and the dwth of the wort 
taken in ten diffePent places, as below: how many 
gallons are contained in the cooler ? 

Depmj, 

inthet, 

Ai a ^ 4.3 
5 = 4.2 
c = 4.2 
d= 45 

c = 4.4 ' B 

r = 4.6 
A = 4.5 
k = 4.9 
ni = 4.8 
a = 4.6 

10)4JO 

4.5 mem. 



KkS 
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Ineke§» 

125.6 la^. 

'JMirtaM. 

5024 
ST68 
• 8798 

277>5)921^04(33.24 galloHi, the arm /or one mA (fern. 
8319 
9000 
8319 
6814 
. S546 

12680 

11092 

1588 


CWbiu 

33.24 arm. 

4.5 mem depth. 

16620 

13296 

149.580 the content (tf the teort in the cooler. 


jSy the SUding Ruk‘. 

DMmt. Length, Breadth. Area* 

At 277.8 oh A : 125.6 on B :: 73.4 on A : 33.24 on B. 


And, 


Vnitp. ifspth, CMtent, 

At 1 on A : 33.24 on B :: 4.5 on A : 149.58 on B. ^ 

JVbfe. The oofttunt dipping-pUoe oiftf be either at d or k | but it is pre- 
ferable to And one nearer the tide of the cooler,li at r. 

2. If th* mean dqith of wann vwt, iik the fore* 
gmeig cooler, be 5.8 indim; how muiy gallon* will 
ttaete be when the wort ie odd ? 



(fIbT V||1.) Ol^dlNO. ^ 

CMUmt. 

33M area. 

5 .B depth. 

26592 

16620 

192.792 gallont cfwarm wort. 

.9 miMplier. 

173.5Ti8 gallons when coU. 


3. If the mean depth of warm wort, in the preced-^ 
ing cooler i)e 6.4 inches ; for how many gallons must 
the Excise officer charge the duty ? * 

Ans. 191.4624 gafllmx. 

Vote 1 Th« depth of the liquor in a cooler » always taken to the tenth of 
an inch i and in order to facilitate the practical part of Oansing, Excite of- 
ficers geiier ally make a Tabic, exhibiting the content In barrels, firkins, and 
gallons, at every tenth of an inch. This is called teatktag a eooUr ; and may 
be performed in the following manner* Find the area of the cooler, and re- 
duce It to barrels, firkins, and gallons) which beii^ divided by ten* will give 
the content at one*tenth of an inch in depth. Add this content to itself, 
and the sum will be the content at two tenths. Again, to this content add 
that of the first tenth, and you will obtain the content at three tenths of the 
depth. Continue this operation until you arrive at six or seven inches of the 
depth, which will generally be found sufficient; u the wort in coolers is not 
often deeper. 

S, It lias been before observed that coolers are^eneraliy rectangular; but 
should you meet with one* of any other shape, its area may be found by tlie 
Rules given in Part II. 


PROBLEM IX.* 

To gauge a cistem, couch, or fioor qf maU. 

RULE. 

Take the dimensions as directed in the last Problem ; 
then mul^ply the mean length by the mean breadth ; 
divide the product by 2213.2, and the quotient will be 
the area ; which being multi|died by the mean depths 
will give the content in bushels. 



SIB 

Note 1. According to Act of •Parliunent, bntleg mutt lie under water lu 
the clatem, forty hourej in which time It if aiipf»eed to iwell or increiee 
to one*foiirth mores eo that four bnrtiete In twenty are allowed lor thia in- 
creaae. 

From the ciatem the barley la remofrd to the conchy and alter having lain 
there twenty*aix hoursi it ia deemed a floors The feme allowance ia made in 
the couch at in the clatenif bet when the cm haa been thrown out of the 
couch into the floor, and there grown eefordlng to the uaual cuatom, it la 
auppoaed to increase one-htlT} conaei|ttCOtly an aHowance la made ol ten 
bnibels in every twenty. 

e. If ciatem or couch bushels be multiplied by .B, the product will be twmi 
bnaheli j but Aoor-buahela miMt be mnltSpliad by .a, in order to reduce ibeni 
to neat busli^la. ^ 

3. The duty is always chaiged upon the beat gange of the cistern, couch, 
or floors and m order to find from which the charge will arise, without re- 
dnang them to neatbnahels, proceed thus t Multiply iTie best gauge of the 
ciatem or coneh by k6i nod if the product exceed Ibe flour bosheU, ibe 
charge must be made from tbe ctetem or ooncht bnt if not, the charge must 
he made from the floor. 

Tbit maliiplicr u fioond by dividing eig bt-tenths by flve*ientba. f Aer tkt 
hat HoteJ 

BXAMPLSe. 

1. The tnean kmgth of a cistern is 96 , the mean 
breadth 64, and the mean depth 32 inches ; what is 
the area and content in malt bushels ? 

To Jind the area. 

Inches, 

0 length. 

64 breadth. 

isi 

576 

2218,2)6'144.0(2.7^ area in (mhdt. 

44364 

I7076O 

155274* 

154860 

133092 

217^ 

199 ^ 


1804S 
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By tAe Sliding Rule. 

M, B, LemttJu Brtadtk, ATr€* 

Am 2218.2 cmA:{^ofiB;:64oiiA: 2*77 on B. 

To find the ContenL 

Budheli. 

2.769 area. 

^ depth. 

5538 

8307 

88.608 contefU. 

By the Sliding Jiule. 

VnUy. Arta^ Dtftk» Cmltmi, 

As \ m K : 2.77 on B : : 32 or A : 88.6 on B. 

Or, 

The content may be readily found by means of the 
line M D, on the Sliding Rule, without knowing the 
area: thus. 

Length, D«pth, BrtQdtk, Ctmteni, 

As 1)6 on B : 32 on M D :: 6^ on A : 88.6 on B. 

2. I'he mean length of a floor of malt is 115, the 
mean breadth ]12,tand the mean depth 4.6 inches; 
what is its content In floor bushels? 

Inches, 

U5 length. 

112 breadth. 

230 

115 

115. 

2218.2)1288.0(5.806 area in bushdt. 
I109I0 
178900 
177456 
144400 
183092 
11308 
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m 




5.806 area. 

4.6 cfap^A. 
34836 
23224 

26.7076 coniefii. 


By the Sliding Rule. 

I^neth, Depth. Breadth. Content 

As 115 on B : 4.6 on M D :: 112 on A : 26.7 on B. 

3 . Tli% mean len||;th of a cistern is 126.4, the mean 
breadth 62.6, and the mean depth of the barley 32.8 
inches ; how many neat bushels are conuined in the 
cistern ? 


Jmckit. 

136.4 length. 

63.6 breadth. 

7584 

3538 

7584 

3218.2)7912.64(3.567 area in btuheU. 
• 66546 

135804 

11091 0 

148940 

133092 

158480 

155374 

3306 
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3.567 area» 

32.8 deplh. 

28536 
7134 
10701 

1 16.0976 ccnUmi in cistern lushels. 

.8 multiplier in Note 2. 

93.59808 amieni in neat bushels, 

4 If the mean depth of the bariey in the foregoin/e^ 
cistern be *38.6 inches ; how many neat bu&els does 
it contain ? Ans. 1 10.14896 bushds, 

5. The length of a couch is 136\2> the breadth 72,6, 
and the depth of the barley 42.8 inches ; what is its 
content in neat bushels ? Ans, 152.60768 bushels, 

6. If the depth of the barley in the foregoing couch 

l)e 46.3 inches ; how many neat bushels does it con- 
tain ? Ans 165.087S8 bushels, 

7. I'he length of a floor of malt is 236, the breadth, 

212| and the depth 5.2 inches ; what is its content in 
neat bushels ? ^ns, 58.643 bushds, 

8. If the best cistern-gauge be 68.4, the best couch- 
j^uge 698f and^he b^ A^r-gaiige^l09.5 bushels; 
from which will fjie chargeollfie ^uty arise ? 

Ans, From the couch, 

Aote In tliiD Problem, «>« have •upiH.aod tSc cisieni, touch, an(| floor to 
ilie ioim of a p.tr.i]lelopipedon, whkii It ano.t commonly their shape, 
but their ciit*icnt» m4y beohuined by tlieWfUles #>veii in Pari IV,, Sect. I., 
whsterei form they m^y aataiiic. 


PROBUm X. 


Cask Gauffitig. 

The pAforouince of thh part of Gapgine is the miat 
difficult thst oocHin ; as no Rules can . be even ^ 
which the exact form of casKi maj be aacenamed. 
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There are commonly reckoned four forms or va- 
rieties of casks, viz. < 

1. The mid^e fhistum of a spheroid. 

S. The middle frustum of a parabolic spindle. 

S. The lower frustums of two equal paraboloid 
4. The lower frustums of two equal cones. 

The Rule for finding the content of the Ist variety, 
is given in Prob. 13, Part VII. ; that for the 2iul in 
Prob. 18, Part VII. ; that for the 3rd in Prob. 16, Part 
VII.; and the content of a cask of the 4th variety 
may be obtained by Prob. 8, Sect I., Part IV. ; but it 
IS very j^robable that there never was q cask that 
agreed exactly with any of the varieties ; for very few 
casks are to be met with that will contain so much as 
the first form, or so little as the third or fourth ; so 
that the second variety is the most general form of 
casks. 


Sou Cxcue offic(r$ generaU>' conauier all ca«ki a» belonging !•» tlic flrn 
variety, and gauge them as such i but this pracilct ought to hr aboliKhrd, as 
being injui tons to the Trader. (Ste KeJtbt^Mund Little'i Praehrat Oaug^lng^ } 



MeMure the diatence betweep the iniyde of the 
h( dole to the head, and the outermost slqied 
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• 

In order to find the bung diameter^ lay a straight 
rod AB> across the centre of the head, and perpencli- 
cular to it, place another straight rod am, so as to touch 
the bulge of the cask at C ; measure the distance be- 
tween the outer edge of each chimb at b and c ; also 
measure a6, which should l)e equal to mtt ; then he 
being added to twice a6, will give the bung diameter 
CD, including the thickness of the staff on each side 
of the cask. From this take twice the thickness of 
the staff, at the bulge, as nearly as your judgment 
directs, having regard to the size of the cask; and 
you will obtain the internal bung diameter. * 

It is unnecessary to give any directions for taking 
the length of a cavk in this position, admitting a hole 
to be in the upper head, which is most commonly the 
case. 

Nofr I. The external hung dianneter of aatanding taak may al«o he found 
hy di\idirig i he circumference by S.I-llS. (St€ Pnb. XI IL Pari U } 

The aiavi* of casks m general, are thicker at the bulge than at the 
he«id; London. made casks, howeeei. have their staves commonly innch 
thicker at the head than at the bulge. The best method of formine a correct 
judgment, la to examine empty casks of the same aiae and make, as those 
vou 4re about to gauge. By tbts means, you will come to tolerably correct 
I oncUiaions relating to the deductions necessary to be made for Ibe thicknCt<s 
of th" heads. tt.ivef, dec the Notes in the next Jrtkle.J , 


To take tKe dimensions qf a tying cask. 



i> 


Measure the head dtaineter^in the same manual is 
directed for a standing cask ; and in taking the 
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dismeter CD^ make an alloirance for the thickness of 
the staff at the bung-hole. 

The len^h may be most expeditiously found by a 

f air of callipers^ allowing for the thickness of the 
eadSf according to the size of the cask ; but as it can- 
not be expected that every person concerned in Gaug- 
ing, is furnished with this instrument, the length may 
be obtained in the following manner : Apply a straight 
rod AB, to the bulge of the cask ; and at right angles 
to it, place two others ma, and aa, touching Uie chimbs 
at eacD end, and making mr equal to nr ; then measure 
th^ distance mn, from which subtract the depths of 
the chimbs, together with the thickness of the heads, 
as nearly as you can judge, and the remainder will be 
the internal length of the cask* 

Nate I. In taking the diroentions of a cask., the (*au|er ought carefully to 
obaeree that the bung- hole be in the middle) that ihe bung-atair be regulur 
and even within , and that the itafl uppoaiic the bang-hole be neither thicker 
nor thinner than the reit* which he may eaaily aaccruin by the gauging-rod } 
and if any impropriety be ditcoecred, a proper allowance muat be mailc for 
it, in the dimeosiona. 

t. It IS alto neceatary to obeerte that the headt of the cask be equal, and 
truly circular i if not, take croat diametert of each bead, and divide their 
sum by four fur a mean diameter. 

To determine j^e cmterU of a any (f the four 

varieties, by Jind^g a mean diameter, or reducing it 
to a cylinder. 

RULE. 

Multiply the difference between the bung and 
diameters, when it is 6 inches or less, ' 

Or, if the difference between the bung and head 
diameters exceed 6 inches, 
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Add the product to the head diameter, and the sum 
will be a mean diameter. Square the mean diameter, 
and multiply that square by the length of the cask ; 
then if the product thence arising lie divided by 
!)53.04, you will <»btain the content of the cask, in 
imperial gallons. 

By the SUding Rule. 

Find the difference lietweeU the bung and the head 
diameters, on the inside of the slide marked C ; and 
opposite to it, for each variety, is a isumlier, which 
being addetj to the head, will give the mean diameter. 
I'hen, as the gauge-point on D, is to the length of the 
ca.sk on C, so is the mean diameter on J), to the con- 
tent on C. 

Vo(r Neither of thr*liove ineihn<1« of ftndini' a meun limtnHer, Utuirilv 
iriu . tint in t e of thetr sinipiicuv. itiiy are gentralty adopteil by 

Ottui r» u( the bxcitc. (See Mom'k O uigin|^« Sett X.) 

EXAMPLES. 

1 . If the length of a cask he 30, the hung diameter 24, 
and the head diameter 18 inches ; what is its content 
in imperial gallons, for the first, second, and third 
varieties ? 

For the middle frustum of a spheroid, or the First Variety. 


Hung diameter 24 inches. 
Mead (lian?eter 18 inches. 

Dilferencq 6 

Multiplier 68 

“48 

36 

Product 4.0S 

Head diameter 18. 

Mean diameter 22.08 
^ Ditto 22 08 


17664 

4416 

4416 

487.5264 square. 

^0 length. 

Divisor S53.04)14625.7S20(41 .428 gal/aus. 


L 1 2 
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By the Sliding Rule. 

The difference between the bung and head diam- 
eters is 6 inches, against which, on the line of inches, 
we find 4.16 on the line marked spheroid, which being 
added to 18, the head diameter, gives 22. 1() inches, 
for the mean diameter. Then, 

On D. On C. On D. On C. 

18.79 : 30 :: 22.16 : 5 gallons. 

The content given by the Rule on page ^35, i* 4l *088 gallon*. 


For the middle frustum of a parabolic spindle, or the Second 
Variety. 

Bung diameter 24 inches. 

Head diameter 1 8 inches. 


Difference 6 

Multiplier 62 

“li 

Product 3.72 

Head (jiameter 18. 

Mean diantCter 21.72 
Ditto 21.72 

4.844 


15204 

2172 

4344 

« 

471.7584 square. 

30 length. 

353.04)14152.7520(40.088 gallons. 


By the SUding Rule. 

Against 6, the difference of the diameters, on the 
line of inches, we find 3.8 on the line marked second 



(PAET Viy.) O^UGINa. 389 

variety, which being added to the head diameter 18 
we obtain 2L8 for the mean diameter. Then, 

• Oft D. On C. On D. On C. 

As IB.79 : SO :: 21.8 : ^ASgallons. 

Ifoie. *1 he content found by the Rule on page S4l. is 41.4009 golluns. 


For tlte lower frustums of two equal paraboloids, or the 
Third Variety. 

8img diameter 24 inches. 

Head diameter 18 inches. 


Difference 6 

Multiplier 55 

30 

30 

Product 3.30 

Head diameter . IS. 

Mean diameter 21.30 
Ditto 21.30 

039 

213 


426 

433.6900(squai%. 

30 length. 

35^ 04)13610.7000(38.352 gallons. 


By theJSiiding Buie. 

The mean diameter^ found as above, is 21.3 inches. 
Then, 

On D. On C. On D. On C. 

As 18.79 : 30 :: 21.3 : 38.6gafibns. 

Aof<. Tlie^ontent found by the Rule on pige 959, it 96.9907 ftllons. 

2. The length of a cask <s 45> the bang diameter 
36, and the head diameter 27 inches ; what is its con* ^ 
• l13 
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tent in imperal gallons, for the fit second, and 
third varieties ? 

Atts. For the first variety ^ 141.S43;./br the seconAt 
136.796 ; Gwd for ike third, 131.586 imperial gallons, 

Xote. By the following General Rules, the content of thisiHSk is 139 . ihd 
ftallons, which is between the second and thud varieties. (Serthe Second 
Example.) 


GENERAL RULES 

For Jinding the contents of casks, from the head diameter, 
bung diameter, and length ; without paying any regard 
to their Variety, 


RULE I. 

Add into one sum, .39 times the square of the bung 
diameter, 2.5 limes the squat e of the head diameter, 
and 26 limes the product of those diameters; and 
multiply the sum by the length of the cask. Then, 
if tiie product thus obtained, be multiplied by 
.000031473, or divided by 31773 244; the result 
will be the content of the cask, in impel lal gallons. 

yotf. This Hide Id luktn from Dr. Hutton’s cxcetlcnt Msthimaiiciil and 
Ptiilosopliical Diclionar>, Vul. 1 , page 54S , and has now been adapted, by 
the Author, lo ilie New Imperial Gallon. It eiWs^the C( nunii of (asks liss 
than llie Rule for *Ik second \arieiy, and mou than that for liic third, 
bring nearly in i he middle ^iwfcii thtni, biii ilii Dr observes that, "It 
agrees well wall ilie real conicnts of casks, ns hath been proved U> scverwi 
casks which havcaciuallv been filled with a true gailon-uirasure, afltr ilim,^ 
contents bad been con.putcU by this method/’ 


RULE JI. 

^ Divide the head diameter by the bung diameter, to 
two places of decimals : and 6nd that number, in the 
column of quotients, in the following Table, against 
which we have a multiplier or factor, for Aaperial 
gallons. Multiply this factor by the square of the 
bung diameter, and the product thence arising by the 
length of the cask ; and the last result will be the 
content of the cask, in impm'uil gallons. 
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Note I . I f the quo* lent of ihr head by the bung diameter do not terminate 
in iwii^lacea of dgurei, wdhoui a fractional remainder, find Ihe multiplier 
aniwering lo the Aral two dec imaU of the quotient, and aubtract It from the 
next greater multiplier ( ilicn il the remainder be muliiplicdby the fractional 
fiart of the quotient, the product wilt be the corretpondfaig proporttonal pare 
to be added to the Ant multiplier. Thia method ought alarayi lo be uacd 
when the frHctional remainder ii large, or aciuncy required. 

'This kiiH fivet the content eery nearly the tame a» Rule 1. ; and wiM 
be hnind much catier in practice, at It requires a great deal fewer Aauret iii 
the operation i particularly when the fractional remainder it rejected. 


A NEW TABLE 

0/ multipliers or factors, for finding the content of’ ang 
cahk, in imperial gaUons. ' 


, (Quotient of 
the htiid 
j divided hy 
( the huufc 
diameter^ 

Mufttplten 1 
for • 

Jmperiai { 

Quotimt of 
the head 
divided hy 
the bung 
diameter^ 

- w 

Multi Piters 

Imperial 

Gal/ovSt 

.50 

.0018333 , 

.76 

.0023038 

.51 

.0018494 

.77 

.0023240 

j .52 

.0018657 

.78 

.0023443 

.53 

.0018822 

.70 

.0023649 

1 .54 

.0018988 

.80 

.0023856 

» .55 

.0019155 

.81 

.0024064 

.56 

.0019324 

.82 

.0024274 

1 .57 

.0010405 

.83 

.0024486 

! .58 

.0010667 

.84 

.0024608 

.59 

.qpi9842 

.85 

.002491s 

.60 

,©020017 

.86 

•0025131 

.61 

JOO2O103 1 

.87» 

.002.5348 

.62 1 

1 .0020372 ! 

.88 

.0025568 

.63 

; .0020552 ; 

.80 

.0025788 

.64 

.00207.34 

.00 

.0026012 

.65 

1 .0020017 

01 • 

.0026236 

.66 

! .0021102 

.92 

.0026462 

.67 

.0021288 I 

.93 

0026689 

.68 

.0021476 1 

•04 

.0026918 

.6.0 

.0021666 , 

.95 

.0027149 

•70 

.t)021858 , 

.96 

.0027381 

• .71 

.0022050 1 

•97 

.0027615 

.72 

.0022244 1 

•98 

.0027850 

T73 

.0022440 1 

•99 

.0028086 

.74 

•75 

.0022688 

.0022837 

1.00 

a 

.0028325 
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EXAMPLES. 

1. The length of a cask* is 30, the bung diameter 
34, and the head diameter 18 inches; what is its 
content in imperial gallons ? 

By Rule L 

Here 34 x 24 x 39 = 576 X 39 = 22464, thirty^ 
nine times the square of the bung diameter ; 1 8 x 1 8 x 
35 =: 324 x 25 = 8100, itvenly-five times the square 
of the head diameter ; and 24 x 18 X 26 =. 432 x 26 
= \\^S^,^twenty^sia: times the product of the diameters. 
Then, (22464 + 8100 + 11232) x 30 x .000031473 
= 41796 X 30 X .000031473 = 1253880 x 
.000031473 = 39.46336 imperial gallons. Or, 1253880 
-r- 31773.244 = 39.46339 inijurial gallons, ike same 
as before. 

By Rule II. 

Here 18 24 = .75, the quotient of the head divided 

by the bung diameter. Opposite to this in the preceding 
Table, we have the mnlliplier .0022837 ; then, .0022837 
X 24« X SO = .0022837 X 576 x SO = 1.3154112 
X 30 = 39.462336 imperial gallons, the same as by 
the first Rule. 

Note, The content ofihU caik« found by the fortgoiny Rules, hir the Pint 
Vnriely, IS 41 42S gallons; iSr the :^€rond Variriy* '40.0«.H gu'lons, and for 
the Third Variety, S8.»M gallons i heme, we see that the lontent given by 
the Geneial Rrles, it between the Second and Thinl Vaneuts. 

2. The length of a cask is 45, the bung diameter 
36, and the head diameter 27 inches, but is its con« 
tent in imperial gallons ? 

Ans. By the first Rule, 13S.f88 ; and by the second 
Buie, 133.185 imperial gallons. 

3. What IS .the content of a cask who«c bung and 
head diameters are 32 and and length 40 inches ? 

Ans. By the first Rule, 93 3^9^^all(ms. 

4. The bung diameter of a cn«^k is 45, g|the head 
diameter 34.2, and the length 56.4 inches; what i|| 
its content in imperial gallons i 

Ans. By the second Rule, 263.1 169 gallons. 
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5. What is the content of a cask whose bung and 
head diameters are 37*3 uid 28.6, and length 52.8 
idches ? Ans, By the seiond Rule, 170.2364 gallons. 


DIAGONAL ROD. 


To Jind the content qf a cask hy the diagonal or gauging 
rod. 


This rod has two lines of numbers graduated upon 
it. One of them is divided into inches and tenths, 
for the purpose of taking dimensions ; and the other 
is callecl a diagonal line ; and expresses the content 
of any cask, in Imperial Gallons, corresponding to the 
ca»k's diagonal in inches and tenths. 

When the rod is put into the bung-bole of a cask, 
80 as to meet the head, where it intersects the staff 
opposite the bung-hole, the content of the cask is 
exhibited, in imperial gallons, on the diagonal line; 
reckoning from the end of the rod tp the centre of 
the bung-hole. 

The diagonal rod is very much used in gauging, in 
consequence of tl^ ease and expedition with which the 
contents of ca^^ks^ay be obtained^by ft ; and it com- 
monly gives nearly the same as the General Rules. 

Its construction is founded upon Theo. 20, Part I. ; 
that similar solids are to each other as the cubes 
ot^eir like dimensions. 


Note I . Th08« wlio have not a diagonal rod, may nererth«)es« find theron- 
ttiii of a cakk by iIihI ineUiod, ln«be following manni*r : Sleature the dingo- 
nal of ike raaU, in inclu't and lentil*) then multiply the cube gf tbi* diafo- 
nal by . 002 ^ 66 , and the product will be the content of the cask in impeftal 
gallon*. 

tt. If llM bung and head diameter*, and length of a cm*k be given, the dig- 
gonal may be found by ilie fullowlng Rule i To the iquaie of half the sum of 

C e dlamcieA, add the square of half the length { and the square root of the 
m thence arising will be the diagonal, or dUtnnee between the centre of 
the bung.hole and the point where the tilddle of the opposite ataff and iMNMt 
intersect each other. 
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EXAMPLES. 

] . The diagonal of a cask is found to be 20 inches ; 
what is its content in imperial gallons ? 

By the Diagonal lAfte* 

Opposite to 20 inches, the given diagonal of the cask 
fve find on the diagonal line, 16 gallons, ihe content 
required. 


By Note /. 

Here 20 X 20 x 20 = 8000, the cube of the diagmal ; 
and . 002260 X 8000 = 18.128 gallons, the mme as by 
the diagonal line, 

2. The length of a cask is 80^ the bung diameter 24, 
and the head diameter 18 inches; required tliindiago- 
nal and content 

24 + 18 42 

By NoteSl, wehave '^ — ^ — =i-^ = 21, half the sum 
30 c 

of the diameters and — = 15, half the length qj the 

cafk; /ActV'zI* + 15* = + 225 = = 

25.8 inches, ihe diagonal 

Again, by Note 1, we have 666 x S5,8 x ,00226 (m-= 

17182.8 X .002266 = 38.9362248 gallons ; which is 
nearly the Fime a^ gi\cn by the General Hules. (See 
the first Example.) 

#3. Th% length of a cask is 45, the bung diameter 
36, and the head diameter 27 inches ; required the 
diagonal and content. 

Ans. The diagonal vs 38-71 inches, and the content 
131.4437 gr///o7w ; which is the same asjouridjor ihe 
third variety; and differs only gallons from im 
content given by the General Hides, (See the secona 
Example ) 
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PROBLEM XI. 

To ullage a standing cask. 

The liquor contained in a dksk when it is not full^ 
is called the foet ullage; the vacuity or space not 
occupied by the liquor, is termed the dry ullage; and 
the method of finding the content of the liquor, is 
called ullaging a cask. 

RULE. 

Divide the wet inches by the length of the cask, to 
three places of decimals ; and if the quotient ^.pxceed 
.500, add to the said quotient one-tenth of the excess ; 
but if it be less than .500, subtract one-tenth of the 
deficiency : then tlie whole content of the cask being 
multiplied by the sum in the first case, or the remain- 
der in file second, will give the ullage required. 

Sole When tite whole content of the c«tk it not known, it moit he found 
from proper dimension*, before the abo?e Rule can be mpplied, 

Bif the Sliding Rule. 

Set the length ot the cask upon C to400 on the line 
marked Segt. St. SS ; then agaiifltthe wet inches on 
C, you will have a segment on the line SS, which call 
S^ourth number. 

.^t 100 on the line market! A, to the content of the 
cask upon H ; then against the fourth number, before 
found, on A, is the quantity of liquor io the cask, 
^upon K. 

examples. 

1 . The length of a cask is SO, the bung diameter 24, 
the head diameter 15, and the wet ioehes 22 ; wbaM is 
the ullage, in imperial gallons ? 

ItkHere 22 -i- 30 = .733, which exceeds .500, hg .233, 
a^^tenik pari qf which is MSS / then .733^ + .0233 =s ^ 
..7563, the multiplier. 
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The whole ceeUetU qf the cask, as found in the General 
Buies, in the last Problem, is 39.4*6 imperial gallons ; 
then, 39.46 X .7563 = 29.843598 imperial gallons, the 
ullage required. 


By the Sliding Buie. 

OnC. On S8. On C. On SS. 

As SO : 100 :: 22 : 75.5, a Jourih number. 

And, 

On On B. On A. On B. . 

'^^100 : 39.46 75.5 : 29.6 gallons. 

2 . Let the dimensions and content [\e the same as 
in the last example : what is the ullage in imperial 
gallons, for 8 wet inches ? 

Here S - 7 - SO =: .266, which is less than ..OOO by 
.234, one^tenth part of which is .0234 ; then .266 — 
.025^ = .^^ 26 , the multiplier ; hence, X .2426 

= 9.572996 gallons, the ullage required. 

fiott. If we add «9.R4, ihe ullage of the Srit example, to , 57 , the ullage of 
ihe cccond , we obtain 5i».4l gallons, the whole ronirnt of the cask, acor/v 

c By the Sliding Rule. 

OnC. OnS$. OhC. On SS. 

SO : 100 :: 8 a fourth munber. 

And, 

On A. On B. On A. On B. 

At 100 30.46 : : S‘4.5 Q.7 gtdlont. 

3. The length of a cask is 50, the bung iliameter 
40, the bead diameter 30, and the wet inches SO; 
what are the met and di^ ullages, in imperial gallons ? 

Ant. By Rule II, Prob. X. the ctmtatt it Sound ta^ 
182.696; and hence the ^ idlage 71.25144> omT^ 
dry uOage 111.44456 impeiial gtmmtf 



(P4*i Viii.) 


GAUGING. 


397 


PROBLEM Xn. 

To uUage c lying cask. 

RULE. 

Divide the wet inches by the bung diameter, to 
three places of decimals ; and if the quotient exceed 
.500, add to the said quotient one-fourth of the ex- 
cess ; but jf it be less than .500, subtract one-quarter 
of the deficiency : then multiply the whole Sontenc of 
the cask by the sum in the nrst case, or the remain- 
der, in the second, and the product will be the ullage 
required. 

By the SStding Rule. 

Set the bung diameter upon C to 100 on the line 
marked Seg. Ly. or bL ; then against the wet inches 
on C, you will have a ^rgtiieii/ on the line SL, which 
call a fourth numlier. 

Set 100 on the line marked A, to the content of the 
cask upon B; then against the fourth number on A, 
H the quantity of liquor in the cask, upon B. 

EXAMPLES. 

1 The length 8f a cask is 30,*the bung diameter 
124, the head diameter 18, and the wet inches 15 ; what 
s is the ullage, in imperial gallons ? 

^ tier c 15 -r 24 = .625, which exceeds .500 by .125, 
one-fourth part of which is .03125 ; iien .625 + .03125 

.65625, the multiplier . , 

• The whole content of the cask, as found by the Generqf 
Rules, in the tenth Problem, is 39.46 imperial gallons ; 
then, 39.46 X .65625 = 25.89<^625 imperial gallons, 
the ullage required. 

By the Gliding Rule* 

On C. On SL. OnCk ^OnSU 

: 100 15 ; 67, a foutih rntmier. 

M m 
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Andy 

On A. On B. On A. , On B« 

100 : 9$.46 :: 67 26.4igaficm«. 

2 . Let the dimensions and content be the same as 
in the last example ; wliat is the ullage, in imperial 
gallons, for 9 wet inches ? 

Here 9 -i- 24* = .375, which is less than .500, 
,125, one-fourth pari of which is .03125 ; then .875 — 
,03125 =s .34375, the wultipUer ; hence, 39.46 x .34375 
=r 13.564375 imperial gallons^ the ullage required. 

Note, ir w«^add the ullage of the first cxample» to the olbte 
of the second , we obtain 3g 4S gallons, the whole content ol the cash, 
marly 

By the SUfUng Rule. 

OnC. On SL. On C. On SL. 

As 2^ : 100 :: 9 : S2.5, a fourth nwnher. 

And, * 

On A. On B. On A. On B. 

^elOO : 39.46 :: 32.5 : 12,B gallons. 

S. The length of a cask is 32, the bung diameter 
25.6, the head diameter 19.2, and the wet inches 15.8 ; 
what are the wet and dry ullages, in imperial gallons ? 

Ans. By Rule IL Prob. X. the content is found to be 
47.892660224 -y and hence the wet hl/age 30*9506, and 
the dry ullage 16.9^ imperial gallon^. 


MISCELLANEOUS QUESTIONS 
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1 . Ths perpendicular depth of a vessel in the form 
of a iMuallelopipedon is £S, iu breadth 7^, and tl^ 
diuponal of iU bottom l!t5 jitebes ; vhat is its contenF 
in mweriid gallons t Ant. 1406.419 gjoJ^tmt. 
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A vessel in the form of a parallelopipedon con- 
tains 6'75 imperial gallons'; its length is S5, and its 
breadth inches ; what is its depth ? 

Ans, 34.4044 inches. 

3. The diagonal of a cylindrical vessel is 45, and its 

diameter 27 inches; ivhat is its content in imperial 
gallons ? Ans, 74.3456 gallons. 

4. The grentest diameter of a vessel in the form of 

the frustum of a cene, is 9h*, the least diameter 48, and 
i(s slant height 51 inches ; how many imperial gallons 
will It contain ? Afis. 685.3257 gallons. 

5. A reservoir measures 144 inches in len^h, 12^ in 
breadth, and 85 in depth ; how long will a person be 
in hlling it with water, by means of a pump ; stippos- 
ing he makes 30 strokes in a minute, and lifts 3 pints 
of water at each stroke ? A;is. 7 hours, 58.717 minutes. 

6. The slant height of a cistern in the form of the 
frustum of a square pyramid is 153, the perpendicular 
height 135, and the side of the less end 9^ inches ; 
what is its content in imperial gallons ? 

Ans. 1 3935.2326 gallons. 

7« The altitude of a vessel in the form of a hexago- 
nal prism is 60, and the side of its base 30 inches ; 
what is its content in imperial bushels.^ 

Ans. g3.2477 bushds. 

8. The greatest ^lepth of the liqiior in a cylindrical 

vessel, placed i pun an inclined plane, is 38 inches, the 
least depth 32 inches, and the diameter of the vessel 
Jb* inches; how many imperial gallons does it con- 
taiif ? Ans,. 128.4985 gallons. 

9. The transverse diameter of an elliptical bath mea- 
sures 144, the Conjugate 112, and the^depth 60 inches; 

• bow many imperial gallons will it contain ? ^ 

Ans. 2740.7712 gallons. 

10. If the internal diameter of a hollow sphere be 

100 inches ; how many bushels of com, imperial mea- 
sure, will hold ? Afis. 236.0472 bushels. 

e U. I'he top diameter ^ a conical vessel measures 
32, and its slant height 34 ^^es ; how many imperial 
gallons of wine will it contain ? Ans. 29*002 

Mm2 
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12. The top diameter and depth of a veaacl, in the 
form of the greater segment of a globe, are 32 inches 
each ; how many imperial gallons will it hold ? 

Am. 10B.277S gaUotis. 

13. If the linear side of each Platonic body be 30 
inches ; required their respective contents in imperial 
gallons. 

Am. The content of the telraedron U 11.4748, the 
hejcaedron 97.3b74, the octaedron 45.899^1 dodecae^ 
dron 746.1385, and the kosaedron 212.4261 imperial 
gallofis. 

14. Two porters agreed to drink off a f)ot of strong 
beer at two pulls, or a dn^ught each ; now, the first 
having given it a black eye, as it is called, or drunk 
till the surface of the liquor just touched the opposite 
edge of the bottom, gave the remaining part to the 
other ; what was the difference of their snares, sup- 
posing the pot was tlie frustum of a cone, whose top 
diameter was 3.7, bottom diameter 4.23, and perpen- 
dicular depth 5.7 inches.? Ans. 7.06511 cnhic inches. 

15. At Konigstein, near Dresden, in Germany, is 
a cask whose head diameter is 25, bung diameter 26 , 
and perpendicular altitude 28 feet ; how many gallons 
of wine, imperial measure, will it contain ? 

Ans. The conicni found by Rule JL, Problem X, m 
89674.383 galicns, which exceeds theconlcnt the cask 
at Heidelberg, c31 387.4255 iwpirtal gall^s. (See 
Example 4, Problem III.) 

Note. Thocc who wi»h to see tliw Mil jet t more fully irriltd, aff rcferrul loy^ 
Ntvbu*, aiiH Link's Tnatue on Praciicnl Gauging. 


t 

Remark. 

The Konigstein cask was begun in the year 1722, 
and finished in 1 725, under the direction of General 
Kyaw ; and is considered to be the largest cask in the 
world. f 

It consisu of 157 sUves, each 8 inches in thickness ; 
and one of its heads is qpSl^iosed of 2^ and the other 
of 28 boards. 
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The top or upper head of thb enormous cask ii 
railed round, and affords sufficient room for twenty 
persons to regale themselves; and there are sevml 
sorts ot' large goblets, called ** Welcome Cups,*' offered 
to strangers, who are invited to drink by a Latin in- 
scription, which in English is as follows : Welcome, 
Traveller, and admire ^his Monument, dedicated to 
Festivity, in order to eithilarate the :Mind with a cheer- 
ful Glass, in the year 1725, by Frkderic Augustus, 
King of Poland, and Elector of Saxony, tlie Father of 
his Country, the Trrts of his Age, the Delight of 
Mankind ; Drink, therefore, to the Hedib of the 
Sovereign, the Country, the Electoral Family, *and 
Baron Kyaw. Governor of Konigstein ; and if thou be 
able, according to ihe Dignity of this cask, the most 
capacious of *alJ Casks, drink to the Prosperity of the 
whole Universe; so farewell.'* 


TUE SIETBOD OF 

COMPUTING DISTANCES 

BV TBE 

VELO'CITY oF^Cfur^. 


^HE velocity of sound, or the space through which 
it is propagated in a given time, has been very dif- 
ferently estimated by authors who have written upon 
this subject. Roberval states it at die rate of 560 feet 
in a second of time; Gassendus at 14*73 ; Mtisenoe*at 
1474*; Duhamel, in the History of the Academy of 
Sciences at Paris, at 1338 ; Newton at 968 ; Derham, 
in whose measure Flamstead and Halley acquiesce, at 
1142. 

I'he reason of this is ascribed, by Derham, 

partly to some of thoio' ibitleiiieii uaiiig strings and 
plummela instead of regnbr pendulums ; partly to tho 
M m 3 
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too small distance between the sonorous body and the 
place of observation ; and partly to no regard being 
paid to the winds. ^ , < 

By the account since published by M. Cassini de 
Thury> in the Memoirs of the Royal Academy of 
Science at Paris, 1738, where cannon were fired at 
various, as well as great distances, under many varie- 
ties of wind, weather, and other circumstances, and 
where the measures of the different places had been 
settled with the utmost exactness, it was found that 
sound was propagated, on a meclium, at the rate of 
1038 French feet, in a second of time; aftd as the 
French foot is to the English, in the proportion ot 1 5 
10 16 , it follows that 1038 French feet are equal to 
1107 Fnglish feet. Therefore, the difference of the 
measures of Derham and Cassini is 35 English feet, or 
33 French feet in a second. 

The medium velocity of sound, therefore, is nearly 
M the rate of I mile, or 5280 feet, in 4J seconds, or 
1 league in 14 seconds, or 13 miles in 1 minute. But 
sea miles are to land miles nearly as 7 to 6* ; and, 
therefore, sound moves over 1 sea mile in nearly 5} 
seconds, or 1 sea league in l6 seconds. 

it i$ also commonly observed, that persons in health, 
have about 75 pulsations, or beats of the artery at the 
wrist, in 1 miifutc; consequently, fti 75 pulsations, 
sound flies about KS land miles, o^ 111 sea miles, 
which is nearly 1 land mile in 6 pulsations, and 1 sea 
mile in 7 pulsations, or 1 league in about 20 pulsa- 
tions ; and hence the distance of objects may be foupd 
by knowing the lime occupied by sound, in passing 
from those objects to an observer. 


Having given the time, in eeetmde or puUtaiiona, that 
sound is in passing from an objem to an observer, to find 
the distance of the obfect. 


RUj^ES. 

I. As 1 second is to ^lll^lfeet, so is the time hi 
taoonds, to the distance of^tbe object in feet, which 
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being divided by St will give the distance in yards ; 
and this again divided by 1760^ will give the distance 
ns miles. 

2. As 75 pulsations is to 92140 yards, so is the time, 
in pulsations, to the distance in yards. 

3. When accuracy is not reouired, say, as 6 pulsa- 
tions is to 1 mUe, or 1760yaras; so is the time in 
pulsations, to the distance in miles, or yards. Or 
take of the time in seconds, for the distance in 
miles. 

Note. In 1^ puliatioui, sound flies a quarter of a milei in S pulsatfons, 
Haifa mile, in 4 ^ pulsations, three quarters of a mile, inO pulsations, one 
mile. &-C. flee. . hence the distance of an object from which sound proceeds, 
may be easily ascertained without the trouble of calculation. 


EXAMPLES. 

1. After observing a flash of lightning, I found by 
my watch that it was 16 seconds before I heard the 
thunder ; how far was I from the cloud whence it 
came? 

" Ji. " 

Asi : 1107 :: i6 

16 

6642 

1107 

3)17712 yards. 

1760)Sf)04(S miles, 624 yards. Am. 

5280 * 

624 yards. * 


2. If the report of tl^ Tower-guns be heard at 
Shooter’s Hill, 38 seconds? they are fired; what 
distance are the two places &om each other ? 
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3 

14)114(8.142 miles. Ans. 

112 

20 

14 

60 

56 

"40 

28 

12 rein. 

S. After seeing the flash of a gun at sea, I counted 
58 pulsations at the wrist; what was the distance 
between the ship from which the gun was Bred, and 
the place where 1 stood ? Ans* 9-728 miles. 

4 . Perceiving a man at a distance felling n tree, 1 
remarked that 5 of my pulsations pasH*d Inftw^een 
seeing him strike with the axe, and bearing the report 
of the blow ; what was the distance between us ? 

Ans. 1^76 yards. 

5. The report of a clap of thunder was heartl 4 

pulsations afte| seeing the flash lightning ; w hat 
was the distance o(^ the cloud from^which the thunder 
issued? ' Ans. i\H0.S yards. 

Note 1. Here ii may not be improper to remarlt, tliat when the rc|rf>ri ui ^ 
thunder m heiiid nearly at the widc instant the lightning itsttn, theob^r\er 
It in great danger; at it it efidcnt Uiat ilie ilMinderelowd it very near him. 

t. It may alto be remarked that peraona ahoold netcr take tliciter, in a 
thunder atorm, under a tfcci ttt thebraoAiet will attract the lightning, if it 
r|>inet within the aphere of their attiactlou. Many huie met premature*' 
deatht by taking ahelter under Irtet, during thunder tiorma. 
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(part vill.) TONNAGE OF 8H1P6. 

METHODS 

OP ASCERTAINING THE 


TONNAGE OF SHIPS. 


PRELIMINARY OBSERVATIONS. 

If the number of cubic feet of water which a ghip 
displaces, in sinking from the light tvaler-mark to the 
load tvaicr^mark, be divided by S5, the number of 
cubic feet of sea-water in 1 ton, the quotient will be 
the number of tons which the vessel is capable of car- 
rying, or the vessel’s true burthen. 

Now the number of cubic feet of water so displaced, 
is exactly equal to the solid content of so much of the 
iNHly of the ship, as is contained between the two water- 
lines or marks ; but in consequence of the great variety 
of forms given to this part of the vessel, no exact prac- 
tical Hule can be given that will apply in all cases. 
If, indeed, the areas of three or five horizontal sections 
of that part of thcPhuli contained between the said two 
water-lines, could be obtained by meaftls of equi-distant 
ordinates, then tlft^ content might 8e correctly found by 
Prob. VI., Part VI II.; but as taking of the dimensions 
of these sections would l>e attended with great difS- 
ctflty, we shall give the following Parliamentary Rules 
for ascertaining the tonnage of Mdrcbants* and King's 
ships. 

CASE I. 

Whitn the ve^^eel U laid dry, 

RULE. 

Measure the length on a straight line along the 
rabbit of the keel of jIAibip, from the back of the 
main stern-post, to a p«rp^dicular line let fall from 



406 TOMKAGS or SHIM. (fABT Vlll.) 

f J * ’ 

the fonspart of the m«in-stem> unner the lM>w.sprit ; 
from this lengA^ subtract f of the extreme breadth ; 
and the remaixider will be the length of the keel, for 
tonnage. The breadth must he taken from outride io 
outside of the plank, in the broadest part of the ship, 
whether above or below the main- wales, exclusive of 
all manner of doubling planks, or sheathing, that may 
l>e wrought upon the sides of the vessel ; tlien multi- 
ply the length of the keel, in feet, by the breadth ; 
divide the last product by 9^ ; and the quotient will 
be the tonnage required. 

CXAMPLES. 

1. The length from the back of the atem-)x>st to a 
line let (all from the fore-part of the main-stem, is 88 
feet 6 inches; the extreme breadth from outside to 
outside of the plank, 2b feet 6 inches ; required the 
tonnage of the ship. 

Feet. 

Gross kngth 88.5 of the keel. 

26.5 X f = 15.9 deduction. 

True length 72.6 difference. 

26.5 btcadtk of the beam. 

3630 
^ 4356 

1452 

1923.90 first product. 

13.25 halj the breadth. 


961950, 

384780 

577170 

192390 


25491.6750 second producL 

Then 25491.675 -r 94»_i||wi*188 the burthen 
or iimnage required. 
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2. The length from the back of the stern-post to a 
line let fall from the fore-part of the main-stem^ is 10$ 
feet 9 inches ; the extreme breadth from outside to 
dbtside of the plank, 29 feet 6 inches ; required the 
tonnage of the vessel 

Ans. 421.469 Ions. 


CASE IL 

IThen the vessel is afloat. 

RULE. 

Let fall a plumb-line over tlie stern of tli^sbip, fnd 
nie^isure the distance between this line and the aft-part 
of the stern-post, at the land water-mark ; then mea- 
sure from the top of the said plumb-line^ in a parallel 
direction with the water, to a perpendicular point im- 
mediately over the load water-mark, at the fore-part 
of the main-stem ; from the last measured distance 
subtract the former ; and the remainder will be the 
ship’s extreme length. From this length deduct 8 
inches for every foot of load-draught of water, for the 
rake abaft ; and also | of the ship’s extreme breadth, 
for the rake of the stem ; and the remainder will be the 
true length of the keel, for tonnage. The extreme 
breadth must be ra|asured, and the tonnage fiMmd as 
directed in the first Case. 

EXAMPLE. 

The true length of an eighty-gun ship, after aQ de- 
duq^ions are made, in taking the dimenaiona, is 150 
feet 9 inches ; and the extreme breadth 50 feet 6 in- 
ches ; required the tonnage of the vessel. 

• Ans. 2044.9^78 Ians. 

• • 

A^o/c 1. It is found by experience, that ships of war cany less; 
and most mcTchant.ahips carry conaiderablj more tonnage than 
they are rated at, by the preceding Hnles. 

2. Some writers on this iol^t, divide by 105, instead of $ 4 , 
for King's sldps. On the Muns piineiples, the divisors fyr Mer. 
chants’ ships should be decreatedi^p^aps to 90 or 92. 

3* Bokrtions to the last twd 4^1^ ssay be Ibund in Shstky 
to Keabit’s and Little’s Praetlod Gatigiog* 



BUILDER’S DICTIONARY. 


COKTAIKIKO 


An Explanation of the most general Terms made use 
of in 

ARCHITECTURE. 


A. 

Abacus. A square table^ list, or plinth, in the upper 
part of the chapiters of columns, especially those of 
the Corinthian order. 

Abrevoirs. The seams or joints between stones and 
bricks, in laying them. 

Acanthus. The herb whose leaves are represented in 
the capital of the Corinthian column. 

Acroters. Sharp and spiry battlements or pinnacles, 
that stand in radges, with rails and balusters, upon 
flat buildings. Also pedestals upon the corners and 
middle of pediments, to support statues. 

Alcove. A recess in a room for a bed of state ; also an 
arched building in a garden or pleasure-ground. 

Amphitheatre. An edifice of an oval or circular 
form, with rows of seats rtsing one alwve another, 

« in order to accommodate the people who attend in* 
it, to see public diversions. 

Antichambek. The room diat leads to the chief apart- 
ment ; also a room in a nobleman's house, in which 
strangers stay till the party to be spoken^ with is at 
leisure. , 

AQOjEDucT. A constriiipB .*of timber or stone, made 
on uneven ground to preserve the level of the water. 
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and convey it, as by a canal, from one place to 
another. 

Xhe Romans were extremely sumptuous and magnifi- 
cent in their Aqueducts, some of which extended 
100 miles. Frontinue and Blasius inform us that 
the city of Rome was supplied with 500,000 hogs- 
heads of water every twenty-four hours, from 9 
Aqueducts, which emptied themselvea through 
13,514 pipes of an inch in diameter. 

Arch. A curved line ; a vault. See page 238. 

Architect. A person who professes the Scienca of 
Architecture ; and whose business it is, if required, 
to give draughts or designs of irftended buildings, 
with estimates of the expenses necessary to complete 
them ; to superintend the workmen, and to give 
<iirections concerning the manner and method of 
executing the whole. 

Archii fxturb. The science which teadies the method 
of building, l>eing a skill ol>iained by the art of de- 
signing, aided by the precepts of Geometry. By 
It, Rules are given for planning and raising all sorts 
of structures, according to Geometry and proportion. 

Tiie scheme or pr^^ectioii of a budding, is easily laid 
down in three several draughts or deigns. The first 
is a plan, w hid! exhibits tlie eltent, division, and 
distribution 'hf the ground into apartments, and other 
conveniences. The second shews tlie heights of the 
ciifferent stones, and the outward appearance of tlie 
whole building ; and is called the design or eleva-> 
iioH. 'rhe tinid, called tlie section or pr(^, shews 
the inside of eacii upaiimeiit. • 

*From these three draughts or designs, the Architect car 
Undertaker makes a computation of the probable 
expense of the buildmg, and the time required to 
complete it. 

Architrave. The mouldiMor ornament immediately 
above the capital of a ; it being always the 

next tnemlier below tbemeze. Also the chief or 
principal beam of a building. 

N n 
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D(m and windows which have architraves on the 
jamlM, and over the cap-pieces, are also denominated 
arckiirave»doors, and archilrave^witulows. o 

Ashlar. Freestone, as k comes rough out of the 
quarry, before it receives form and shape from the 
tool of the stone-cutter. 

Ashlerino. Quartering in garrets, from the floor to the 
under side of the rakers. It is generally perpendi- 
' cular to the floor; and 2j or 3 feet in height. 
Astragal. A little round moulding in the form of a 
ring, serving as an ornament at the top or bottom of 
a column. The shaft of a column always terminates 
at the top with an astragal, and at the bottom with 
a fillet. 

Attic. A little order, placed above another much 
greater ; for instead of pillars, this order has nothing 
but pilasters, with a cornice architraved, for an enta- 
blement. This order is sometimes used in conjunc- 
tion with the Ionic and Doric orders. 

The word is also used to denote the uppermost part of 
a building, or the highest story. 


B. 

Balcow. a projection beyond ihcF naketl front of a 
wall or building, ^supported by pillar**, and encom- 
passed with a balustrade. Also a kmd of open gallery. 

Balk. A large piece of timber. 

IUllstrade. a term used to signify a row of turned 
pillars, called balusters, made of marble, iron, wood, 
or stone, with a*hand-rail upon the top; and fixed 
upon a terrace, the top of a building, a balcony, a 
stair-case, &c. Stc, 

Band. Any flat member that is broad, but not very * 
deep. A list, a fillet 

Baboe-coursc. a term used for that part of the tiling 
which projects over the gable^end of a building. 

Base. A rest, a support, a foundation ; theFbottom of 
any diing. It is use4|ia signify any body which 
bears up another ; but^Pk particularly applied to 
the bottoms of columns and p^estals. 
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Batten. A name given by workmen, to a piece of 
wooden iUtff, from two to four inches broad, and 
• about one inch in thickness. 

Batten-door. A door having the panels nuled upon 
the boards of which it is composed ; whereas, in a 
wainscot-door, the panels are grooved into the 
framing. 

Batter. A term used by workmen, to signify that 
a wall, a piece of timber, Ac. does not stand up- 
right ; but inclines from you. If it inclines towards 
you, they say it over^/iangs or kangs^er. 

Battlements. Indented notches in the to[f of a yall 
or other building, made for the purpose of looking 
through, &C. 

Bead. A little round moulding, commonly made upon 
the edge of a member, in the Corinthian and Com- 
posite orders ; and other works of ornament. It is 
€ut or curved in short embossments, resembling 
beads in a neck-lace. 

Beam. A large piece of timber lying across a building, 
into which tne feet of the pnnci{»l railers are 
framed. It is generally called the tie-beam. Also, 
any large piece of timber. 

Beam-filling. I'he method of filling up the vacantspace 
between the raising-plate and the roof of a building. 
The materials \Ath which the space ft filled up. 

Bearing. .The dfttance that the^nds of tie-beams, 
girders, joists, Ac. are let into the walls of build- 
ings. Also, the distance between the fixed extremi- 
ties of beams, girders, joists, Ac. is sometimes called 

' their bearings. 

Bed-mouldi no. All the parts of a cornice that are placed 
under the corona. If commonly •consists of these 
four members ; viz. (1.) an OG ; (2.) a list ; (3.) a 
large boultine ; and (4.) another list under the coronet. 

Bbvil. a kind of square used by Masons, Joiners, Ac. 

Its two legs are moveable on a point or centre; 
consequently tliey may be set to any angle. 

Bevil-anole. An angle g m ater or less than a right- 
angle. w. 

N n2 
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BiNDiNc^aoiBTs. Thosie icHsta in any floor, into which 
the trimmers of wellJnol^f and chimney-waya are 
framed. Also, those joists which are framed into 
the girders, to support the bridging-joists. 

Block. A large piece of marble or stone, as it come.^ 
out of the quarry, before it assumes any form from 
the hand of the workman. 

Blocking-course, or simply Blocking, in Masonry, 
a course of stones laid on the top of tile cornice, 
crowning the walls. 

Blockintr-coitrses were used by the ancients to termi- 
nate the walls of a building as well as atti<!s ; ami are 
made sometimes equal to the breadth of the pilaster?. 
They serve as an ornament, and prevent the water Ironi 
falling to the front uf the building, turning it either 
way into lead gutters or spouts made for the purpo^e. 

Boast. A term usetl among workmen, to signify the 
taking off the superfluous parts of door-posts, mpn- 
dow-jambs, mouldings, &c 

Bor OCR. 1 hose pieces of deal which are put round the 
slab of g^chimney-hearth. Also, the outer part or 
edge of any thing. 

Boultink. A moulding whose convexity is just one- 
fourth of a circle ; being the member next below 
the plinth, in the 1'uscan and Doric capitals. 

Brace. A piele of timber framed ift with be^el-joints, 
in order to keep Hhe roof of a tfuildingn &-c. from 
swerving. When braces arc framed into king-posts 
and principal rafWrs, they are, by some workmen, 
called stt uts. 

Brackets. Pieces of wood that sup]>ort shelves, the 
steps of stairs, &c. 

Brbst-summer. , A large piete of limber, in the in- 
ternal part of a building, into which the girders ot** 
the naked floor are framed. In the gruuiid«floor, it 
is called a sill ; and in a garreufloor, a beam. &e 
summer-tree. 

Brick. A square mass of clay burnt bard, for the use 
of building. 

Briooino- JOISTS. Thos^Joiits which lie upon, and are 



BITT 


CEK 413 

supported by, the binding-joists ; and upon whidi * 
the boarded-floor is laid 

When those joists are itopported by the walls of the 
* buildings or framed into the girders^ without any 
binding-joists, they are gener^ly called common- 
joisU. 

Butment. That which supports the foot of an arch. 

A shoulder. 

BuTTRKSb. A pier made against the outside of a wall 
or building, to support and strengthen it. 

C. 

CAMorn-nFAM. A piece of timber cut in an arching 
direction, or with an obtuse angle in the middle. 
Capital. The up|>er part of a column. Such as have 
no ornaments, are the Tuscan and Doiic, which are 
called capitals with wouldings, and the rest which 
ihave leaves with other ornaments, are denominated 
capitals m(h sculptmes. Also, the head or top of 
any pillar or pilaster. 

Cap, or cap-piece. The highest or uppermost part of 
any thing. ^ 

Ca mouses. A kind of modillions. 

Casement. A hollow moulding, which some Architects 
make one-MXih^ of a ciicle, and others one-fburth. 
Also, that parMf a window which gpens. 

Casings. The boards put lound^oor-ways, wdndow. 
openings, &c. 

Cavetto. a concave moulding, w hich has quite a con- 
trary effect to the quarter-round ; the workmen call 
it mouth when in its natural position, and throat 
when turned upside dow*n. 

Caulicoll. The carved scrolls, under the abacus, in 
' the Corinthian capital. * 

Ceiling. The lathing and plastering at the top oC a 
room, upon the under-side of the joists of the next 
room. 

CEiLiNO-ioisTS. The joists to whicb the ceiling-laths 
are nailed, when there is no chamber above. 

Cbhbnt. a strong, glutil|Otts, binding composition. 
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A good cement for uniting bncks togelheri for carv« 
ing, scrolls, capitals, &c. &c. may be made of fesin, 
bees-wax, brick-dust, and^chaik boiled together* 
The bricks must be rubbed even ; then heated, ancf 
rubbed together, with the cement between them. 

A strong and useful cement for joining marble, anH 
all other hard stones, may be made as follows : Melt 
two pounds of bees- wax, and one pound of resin to- 
gether ; then add one pound and a half of the aame 
kind of matter, burnt and well pulverizefl, as the 
body to be cemented is composed of; let the whole 
mass be kneaded with water, and applied war^m, to 
tl^ parts of the body to be cemented, which must 
also be heated. 

An exceedingly strong cement that will become as hard 
as stone, and last for ages, may lie made in the fol- 
lowing manner: take June, well slacked, and sand in 
equal proportions; and temper them with linseed oil 
to the consistency of mortar : then beat it well in a 
trough or upon a floor, and it will be fit for use. 

When an old stone or brick wall is to be covered with 
this cement or plaster, let the face l>e chipped a little 
with a bricklayer’s hammer, or a mallet and chisel ; 
then drench it with linseed oil and white lead, until 
it will diink no more. 

Dr. Higgins had a patent in 1779» ;now expired, for 
his invention of a jj^aler cement, or |tucco, as follows : 
fifty-six pounds of pure coarse sand, forty-two pounds 
of pure fine sand, mix them together, and moisten 
them thoroughly with lime-water; to the wetted sand 
add fourteen pounds of pure fresh burnt lime, ahd 
while beating them up togetlier, fourteen pounds of 
bone-ash ; the quicker and ipore perfectly tliese ma- 
terials are beaten together, and the sooner used, 
the better will the cement be. Fine sand ulone, or 
coarse sand alone, will do for some works ; but the 
finer the sand, the more lime must be used. 

Cankers of a forge well beaten with lime and sand, 
make a good cement for furnaces. 

Cham BIAS, The rooms belneeii the ground story and 
the garrets. ^ 
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Channel. Thtt p«rt of the Ionic capitel which i« un- 
der the aliacus^ and lieA open upon the ediinus or 
^egffs ; and haa ita centm or turnings on efery side» 
to form the volutes. Also, the ornamental part of 
the Doric triglyphl; a hoiiow bed of running 
%aters. 

Chapitkr. The top or head of a pillar or column. 
CfiAPLEr. A small ornament carved into round pearls 
or I>ead8. 

Chrek. Any piece of metal or^timlier which answers 
to another of the same sort, opposite to it, in any> 
utensil, machine, or Iniiiding. • 

CiiREK-BOAROs. Tlic boards which form the 8ides*of 
door-ca.>e8, window-cases, &c. 

Chimney. The passage through which the smoke as- 
cends from the fire. 

CHiMNhV-jAMBs. The sides of a chimney, on the ex- 
tremities of which the mantle-tree rests. 
Chimney-piece. An ornamental piece of wood or stone, 
standing on the foreside of the jambs, and projecting 
over the mantle-tree. ^ 

(4MA-RECTA. A wave, called by the English workmen 
ogee or OG, which is of two kinds ; viz. cifna^recla 
or OG, and cima reversa, or the back OG, whose 
lieauty consists jp having its height and projection 
equal to each other. 

Circle. A round figure comprehended under one curv- 
ed line, culled the circumference. The diameter is 
a right hue paKsing through the centre, and termi- 
yating in the circumference on each side. 

Cistern. A recepucle for water. . 

Clamp. A kiln built alnive the ground, for the pur- 
pose of burning bricks Also, pieces on the ends of 
• tables, window-shutters, &c. ^ 

Cleansed-work. Any stone-work that is polished or 
made stnootii, by scouring or rubbing it It is fre- 
quently called polished-work. 

Clinkers^ Those bricks which, by the violence of the 
fire, are run and gla*e<iover. 

Coins or quoins. The comlm of brick or stone walls. 
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Al80» the stones in the angles of buildings, whether 
plain, rustic, or otherwise. 

Collar-beam. A beam framed crosswise between two 
principal raflers* 

Column. A round pillar, composed of a base, a shaft, 
and a capital ; and serves to support the entablb- 
roent Also, any round pillar. 

Conduit. A canal of pipes tor the conveyance of water. 

Console. A projecting ornament cut upon the key of 
an arch, or other member ; and which occasionally 
serves to support littfe cornices, busts, vases, &c. 

Coping. The top or covering of a wall, made sloping 
<b carry off the water. 

Cokbel. An ornament representing a basket ; a short 
piece of timlier or stone jutting out of a Mall for a 
supporter, 

CoiioEL-HOLEs. Archcs in the walls to receive images 
or statues. 

Cornice. The third and uppermost member of the en- 
tablement, which is different in the several order*. 
The word cornice is likewi.se applied to every promi- 
nent or jutting memlier tiiat crowns any liody. Dir- 
iiices are also placed on the top of the wainscot, 
under the eaves of houses, &c. 

Coruna or crown. Any thing that finishes an orna- 
ment. A lai|ge flat member whiAi crowns, not only 
the cornice, but t^ie entablement. • I'he larmier. 

Coves or covings. Thin stones placed against the 
jambs and back of a chimney. They are of imo < 
kinds ; viz. side-coves, and back-coves. 

CoussiNET. The stone Mbicii crowns a pier, or that fies 
immediately over the capital of the impost and un- 
der tile sweep. ^ The bed of it is level below, and 

^curved above, receiving the first rise or spring of# 
the arch or vault. 

CuBOLA. See dome. 


D. 

c 

Dado or die. The plain jMirts of the pedestal of a 
column, between the bjse and the comice. 
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Denticles or dentils* Omsmentt in a comioe^ re* 
scmhling teeth. They are irequently made ui the 
• Ionic and Corinthian orders* 

Dome or cupola* A spherical roof, resembling the 
Jbeil of a clock, raised over the middle of a (niilding, 
as a church, hall, pavilion, vestibule, stair-case, &c. 
by way pi crowning* Domes are generally sup- 
ported by columns, both for the sake of ornament 
and strength. 

Sonietiines domes are of a polygonal form. 

])ooit-CAi>E. The frame in which a door is inclosed. 

DoRMAN-TkKE. Scc summer^lrce. • 

Dormant-window. A window made in the roof di a 
house ; being raised upon the rafters. 

Dovk-iail. a kind of joint, made by joiners, resemb- 
ling the tail of a dove or pigeon. 

Done I N e. See cima^recia. 

Drag. A door is said to drag, when in opening or 
shutting, it stops or grates upon the floor* 

Draught or design. The figure of an intended build- 
ing described upon paper ; in which are laid down, 
by a scale, m due proportion to the whole building, 
the several devised apartments, with doors, windows, 
passages, and other conveniences. 

Dress. 1 o prepar^ stones, limber, &c. for any purpose* 

Drops. Oniaineifts in the Doric enlablature, repre- 
senting drops oe little bells, immediately under the 
triglypha. 

E. 

Eaves. The margin of the roof of* a building, which 
projects beyond the wall, to throw off the water. 

Echinus. A member oi*ornament i)par the bottom of 
the Ionic, Corinthian, and Com|)osite capiuls. It \f, 
'Ijy some workmen, cidled and anchors ; and by 
others, quarler^round. 

EMdObfciNO. A kind of sculpture or engraving, in 
which ihe figures project from the plane upon which 
they are engraved* It is called Mss*rH^, mean^ 
relief, or Ugh-relitf, according as the figures are 
more or less protuberant. * 
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ENRicHBiKMouLDrNOf. Comices or . mouldings oms- 
mented u^ith modillions, beads, denticles, leaves, 
and other desirable additions. • 

ENTaoLBMENT Of enUMaiure. The architrave, the 
frieze, and the comice taken together. 

Entry. A passage leading from the outer door into the 
house. Any door, gate, or passage. 

Eye. The middle of an Ionic volute or scroll, cut in 
the form of a rose. A round window made in a 
pediment, or at the top of a dome, &c. 


F 

Fabric. A church, a house, or any other building. 

Face. Any member that has a considerable breadth, 
and but a small projection ; as the architrave in the 
front of a building, Ac. The front of any thing. 

Facia. Any flat member that is not very broad, it is, 
by some workmen, called a string, and by others a 
riband, 

Feather-edgcd. Thinner on one edge than the other. 

Fell. To hew down; to cut down. 

Festoon. An ornament of carved work, in tlie form of 
a wreath, or garland of flowers, fruits, and leaves 
intermixed or twisted together; being thickest in 
the middle, and suspend^ by thr two extremities, 
whence it bangs down with a gra&ful sw^eep. 

These ornaments #ere formerly nftich used on tri- 
umphal arches, Ac* 

Fillet. A little square ornament or moulding, which 
accompanies or crowns a larger. A list, a band. 

Fire-place. That •part of a room in which the fire is 
made. 

Fire-stone. Ston^ that will Hear the fire well, with- 
out being soon consumed. * 

There are also fire-bricks, which have the same pro- 
perty, and are much us^ about ovens, stoves, Ac. 

Floating. A term used by Plasterers, fur their best 
ceilings. 

Fu^r. The bottom part of a room on which we walk. 
Floors are of diflerent^ kinds ; some are of earth, 
some of brick, some of stone, and some of wood. 
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The framed timbers of a floor, via. the summers, gir- 
ders, and joists, are, by Carpenters and Joiners, de- 
nominated nahd Jloaringf in order to distinguish it 
from the boarded-flooring. 

Flush. A term used by Carpenters and Joiners, when 
the work is even or smooth. It is also used by 
Masons, to signify the breaking off of any part of a 
stone. 

Flutes or Hollows or channels made in the shaft 
of a column, from the base to the capital. The Doric, 
Ionic, Corinthian, and Composite columns are com- 
monly Anted ; but the Tuscan column scarcely cvct. 

Flyeiis. Stairs which do not wind, but go straight; 
nnd whose steps are all in the form of rectangles. 

Foliage. Ornaments wrought in the form of branches 
and leaves. 

Foot-pace or half-jyace. A part of a pair of stairs, 
wliereon you arrive, after having ascended four, six, 
or more steps. Here two or three jjaces may gene- 
rally be taken before you ascend another step, by 
which means your legs are eased. A kind of landing. 

Foundation. The lowest part of a building, upon 
which the walls of the superstructure are raised. It 
is generally laid under ground. 

Fit AM E. Any thing constructed so as to inclose or ad- 
mit .something cRe. 

Fiuezc or frizc. A^large flat membA*, which separates 
the architrave from the cornice, 

^ Fret-work. Plain bordering around ceilings, &c. It 
made with divers fillets or bands, which form a 
great variety of figures by their turnings. 

F ront. The principal face or side of a building ; or 
that which presents the chief aspeqt or view. The 

* face or forepart of any thing. • 

Frontispiece. The decorations on the forepart of any 
thing. 

Funneu The narrow part of a chimney. 

Furring. i\ piece of timber put upon a joist or rafter, 
to strengthen or repair it. 

Fust, The shaft, trunk, or b^dy of a column, extend- 
ing from the base to the capital. 
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Gablb^bnd. The upright triangular end of a house, 
from the eaves to the top of the roof* 

Gallery. A kind of immoveable scaffold, in the in- 
side of a room, accommodated with seats ; as in a 
place of worship, a theatre, &a 
Garland. ' An ornament in imitation of branches, 
leaves, fruits, and flowers, twisted and involved into 
each ot|;ier. It is sometimes called a wreath. • 
Girders, Large pieces of timber into which the ends 
of the joists of a naked floor are framed. The ends 
of the girders are sometimes framed into the sum- 
mers and brest-summers : and sometimes they are 
supported by the walls of the building. 
Gothic-architecture. That species of architecture 
which is far removed from the manner and propor- 
tions of the antique ; having its ornaments wild and 
chimerical, and its profiles generally very incorrect 
It is frequently very heavy, solid, and massive; but 
sometimes, on the contrary, exceedingly light, deli- 
cate, and rich. Almost all ^e ancient cathedrals 
are built after the gothic manner. 

Gothic-roop. a roof fotmed by t(iw) circular arches, 
struck from oifle^nt centres, and|neeting in a point 
over the middle of the span. 

Granary. A store-house for com. , 

Grange. A farm, with all the appendages ; as a dwell- 
ing-house, liarns, stables, cow-houses, granaries, 
and other necessary places for husbandry, at a dis- 
tance from neighbours. , 

Grate. The rang% of burs within which fires are made. • 
(7hoin. A kind of arch or roof formed by the inter- 
section of vaults. 

Groove. A term used by Joiners, to signify the chan- 
nel made by their plough, in the edge of a moulding, 
or stile, to receive the panels, in waToseotimg. 
Grotesque. Distorted, unnatural; formed without ^ 
due proportion* 
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Grotto. A csve^ a cavern, made for coolness and 
pleasure. 

CiRouNn-PLooR. The lower story of the house. 

Ground-plot. The ground upon which a building is 
to be erected. 

Gutter. A channel for the conveyance of water. 

Guttering. The boarding and bearers upon which 
the lead is laid that formf the gutters, in roofing. 

H. 

Hall. A manor-house. Also, the first large room at 
the entrance of a house. 

Hand-rail. See balustrade. 

Haunches, or The ends or Iwises of elliptical 

arches. The word is frequently used to denote the 
ends of any arch. 

Head. The top or upper part of any thing. 

Headers. A term used among Bricklayers, when 
bricks are laid endwise in a wall; but when they 
are laid lengthwise, they call them stretchers. 

Hearch. The floor or pavement of a chimney, or fire- 
place. 

Heel. An inverted Ogee. A talon. 

Hew. To cut with an edged instrument. 

Hinges. Those appendages, by which doors, the lids 
of boxes, &c. n]jiKe their motion. 

Hips. In Carpentry, are those pieces flf timbers which 
are placed at tlft corners of a nAf. They are much 
longer than the rafters, by reason of their oblique 
|>osition. 

HDllow. A concave moulding, by some called a case- 
ment. Any excavation. 

House. A habitation ; a place of human abode. 

Housing. A terra used* by Bricklayers, when a tile or 
brick is cast crooked or hollow, or has become so by 
burning ; they then say, such a tile or brick is 
“ housing.” 

Jambs. *fhe posts of a door. Also the posts or piers 
on the sides of windows, fire-places, &c. 

Imposts. The capitals of pilasters, that support arches^ 
That part of a pier that supports the arch. 

• o o 
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Intercolumniation. The space between two columns. 

Joint. The place where any two pieces of matter form 
a junction. 

Joists. Those pieces of tiiniier in a naked-floor, that 
are framed into the girders and summers. They 
receive various nanie«i, according to the positions in 
which they are laid ; as trimming-joists, binding- 
joists^ bridging-joists, an^ ceiling-joists. 

K. 

Kerf. The aperture or slit made in a piece of timber 
or boards by a saw. 

Ksf-sToNE. The principal stone in the crown or mid- 
dle of an arch. 

King-post, or king^picce. A piece of timber placed in 
a perpendicular direction^ upon the middle of the 
tie-beam, and extending to the top of the principal 
rafters, in order to support them. The rafters, in 
general, are also supported by braces or struts, pro- 
ceeding from the king-{)ost. 

Kitchen. A room in a house %vhere the provisions arc 
cooked, &c. 

Knef -PIECE, A piece of umber cut crooked, or with 
an angle. 

L. 

Landing. Tlie top pf a stair-case. 

Larmier. The flat square member that forms the ut- 
most projection of a comice. The corona. 

Laths. Long, thin, narrow slips of wood used 
tiling and ceiling. 

Lead. A soft heavy metal, used for roofs, gutters, 
pipes, cisterns, sinks, &c. 

Leaves. Well-known ornaments with which ceilings, • 
cornices, &c. are enriched. 

IxDOERS. Pieces of timber used by Masons and Brick- 
layers, in making scaffolds to work upon. The 
ledgers are laid fwrallel to the wall of the (budding ; 
and made faat, by ropes, to the scafibM-poles. 

Lime. Chalk or stone burnt, of which mortar, cement, 
&c. is made. 
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LlNINO-BOAUDf^ See CMlOgS. 

LfRTBLft. Pieces of* timber that lie horieonuHy over 
^ the top of* the door-ponts, window*jamli 6 ^ &c. to 
l)ear the weight of* the wrIIm. The upper part or 
head of‘41 door-frame i<s sometimes called the lintel. 

List. A little square moulding* serving to crown or 
accompany a larger one. The space which sepa- 
rates the fliitings of a column. It is sometimes 
called a fillet, and sometimes a hand. 

L.011BV. An antichamber. 

M. 

M^i.let. a wcKKlen hammer used by Joiners, Masons, 
Monccn tiers, &c. • 

M AN'i LK, or IVIantle-1 ref. The head-piece which rests 
upon the lops of chimney -jambs. 

Maruie. a fine, hard stone, of various colotir-. used 
in Statues and elegant buildings. ::ee page^lfj. 

Member. Any part of an integruL 

MEioFKjor Meioca. rile space between every triglyph 
of the Doric frieze. 

Model, An artificial pattern made of wooil, stone» clay^ 
or other matter, with all its parts arul propoitions, 
ill order to give an idea of the effect that will l>e pro- 
duced, when the work ia executed on a linger scale. 

M 0111 L LIONS. Small consoles or brackets, set as urna- 
menlft under •^onic, Coiinthian,^ and Composite 
cornices. 

Moollc. a kiiui of a measure iisetl to regulate the ^ 
pro{>oi lions of the several tiiemhers of columns. 

N^oNLMENTy A huiKling erected lu preset ve the nieniory 
of some illustrious personage, remarkable event, or 
great achievement. 

Moki Ah. A cement or camiposition formed of lime, sand, 
and water; and used by Ma>on 8 and Uncklayers, iii 
building. * 

Mr. John Phillips says, that equal parts of lime and 
sand, make exceedingly good moitnr; especially 
If shaiyi iivt r sand he used ; as fine sand tnakea much 
w eaker mortar than coarse. (See C rosby's Builder's 
Price Book, [lage 45 . 


o 
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Mortise-hole. A hole cut into a piece of timber, 
that another piece, called the tenon, majr be put 
into it, and form a joint. 

Mosaic-work. Curious kind of work, consisting of small 
inlaid pebbles, cockles, and shells of various colours. 

Mouldings. Under thi«< name are comprehended all 
those jottings or projections beyond the naked of 
Mails, columns, Ac. which serve only for ornaments ; 
M hether they be square, round, straight, crooked, con- 
cave, or convex. 'I'here are seven kinds of mouldings 
more considerable than the rest ; viz. the doucine or 
ctma^req/a; the ialon or heel; the ovolo or quarta •round ; 
ihep/iaM; \\\e astragal ; thedc«/ic/r; and the coee//o. 

Munmons. Tile upright po>ts that divide the lights in 
a windoM-frame. 

N. 

Naked OF A wall. The surface or plain from nhich 
the mouldings and other projections arise. 

Nave. The middle part or l>ody of a church, distinct 
from the aisles or wings. 

Newel-post. The upright post in a winding stair- 
case, round which tlie steps are set. 

Niches. HoIIoms or cavities in Malls, in which statues 
are sometimes placed. 

Nosings. I’he edges or front parts of steps ; part of the 
sides of mar ye chimney-pieces ; ulso, pieces put on 
at the ends or fropt of any thing. . 

O. 

Obelisk. A quadrangular pyramid, generally erected 
in tome public place, to serve as a monument of some 
memorable action, or event, &c. 

Ogee or o g. A sort of moulding, consisting of a roumi 
^nd a hollow, something resembling an S. 

Openings. Tiie breaks or apertures that are left in 
the walls of buildings, for the doors, windows, Ac. 

Orders. The different forms and profiorttona of co- 
lumns, Ac. There are commonly reckoned fi\e 
orders ; viz. the Tusran> the Doric, the ionic, the 
Corinthian, and the Cofifpoaite. 

1 he Tuscan is the most siilfiple of the five orders ; hav- 
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neither triglyphs, dentils, nor modillions. It is 
sometimes caI)^ tne Rustic Order; being very strong 
, and masMve. The height of the Tuscan ootumn i-* 
seven diameters ; and the height of the entablement 
one-fonrth of the column^s height. ' 

The Doric orifer seems the most natural, and best pro- 
portioned of all the orders. The frieze is adorned 
with triglyphs, drops, and metopes ; and the height 
of the column is eight diameters ; and that of the 
entablement one-fourth of the column's height. 

The loniCf or third order, is a kind of mean between the 
strong ahd delicate orders. The height ef the co- 
lumn is nine diameters ; and that of the entahlerdent 
one-hfth of the column’s hei<;hL The capital rs or- 
namented with volutes ; and the coniioe with denr- 
cles. The shall of this column is generally fluted. 

The Corinthian order is the noblest, richest, and mogt 
delicate of all the orders. Tlie capital of this column 
is adorned with two rows of acanthus leaves ; and 
the etiublement with modillions, and sometimes 
with both modillions and dentils. 

The height of the column is ten diameters ; and that 
of the entablement one-fitlh of the column^s height. 
The Composite or fifth order, is so called, because it is 
formed out of thp other oilers. It borrows a quar- 
ter-round fronrthe Tuscan and l^ric; a row of 
leaves from thevCorinthian ; and volutes from the ^ 
Ionic. Its cornice has simple modillions or dentils. 
The height of the column and entablement is the 
^me as that of the Connthian order. 

The Doric, Ionic, and Corinthian ortlers were invented 
by the Greeks ; and the Tuscan and Compiiaite by 
the Romans. • , 

Those who wish to moke themselves acquainted wi|h 
the method of drawing and working the five mrdwrs, 
are referred to Nicholson's Student's Instructor 
Ohlo. a fillet under the ovolo, or quarter-round* 
OHNAUStdra. All the sculpture or curved work with 
which a piece of architecture it enriched. 

OvoLa A round moulding, whose profile or iweep ia 
o o S 
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al)Out one-fourth of a circle. It is commonly en- 
riched with figures resembling eggs and anchors, or 
arrow-heads placed alternately. 

P. 

Panel. A square or rectangular piece of aainscotting, 
sometimes framed or grooved in between thicker 
pieces ; as in doors, window-sli utters, &c. Also the 
face of a hewn stone. 

Pantry. A room in which victuals are kept. 

I’arapet. a wall breast high, serving either as a rest for 
thearm,pran inclosurealMut a key, bridge, terrace, Ac. 

Parlour. A lower room designed tor the entertain- 
ment of company. 

Pahtiiion. Tfiat which divides one apartment from 
another. 

Passage. An entry or narrow place, serving for a 
thorough-fare into other rooms, &c. 

Pavement. Stones or bricks laid upon the ground, in 
order to make the passage easy. 

Pedesial. The lower member of a column, or that 
upon which it stands. The base of a statue. 

Pediment. Aji ornament or crowning, which finisfies 
the front of a huilding ; and serves as a decoration 
over doors, windows, niches, &c. Jt is generally 
of a triangu W shape ; but sometiko^ fbrms the arch 
of a circle. The Tidges of liousef first gave Archi- 
tects the idea of tins noble part. 

Perquettino. a floor composed of divers small 
figures, as triangles, squares, rhombuses, Ac. 

Perron. A flight ot steps leading to the front doof ot 
a great house, when the floor of the lower story is 
raised a little above the groqnd. 

Persian Order. That which has figures of Persian • 
^slaves, instead of columns, to support the entablement. 

PiAz:^A. A portico. 

Pier. The column which supports the arch of a bridge. 
The space lietween two windows in a room. 

Pilaster. A square column, sometimes inamated, but 
bttener aet within a wall ; and only shewing a fourth 
or a fifth part of its thickness. Pilasters frequently 
have bases and capitals the same as columns. 
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Pile. A strong piece of wood driven into tlie ground^ 
to make a good foundation. 

Pillar. A round, square or pentagonal column. 

^’iNNACLE. A turret or elevation above the rest of the 
building, A high spiring top. 

PiTCir. The elevation of a roof. See page 222, note 4. 

Plaster. A composition made of lime, sand, hair, and 
water, with which walls, ceilings, &a are overlaid. 

Px.ASTic. The art of forming figures or ornaments in 
plaster. 

Plat-banr. Any flat, square moulding, having less 
projedson than height. , 

Platpord. The ceiling of a chamber, or other room ; 
the soffit. 

Platform, The ichnography or ground-plot of a 
house. The roof or covering of a building that i» ^ 
flat at the top. Any horizontal plane. 

Plinth. A flat square member under the mouldings of 
the bases of columns, pedestals, &c. A square pro- 
jection near the bottom of a wall. 

Pole. A long slender piece of timber. 

PoLisHBD-woRK. Any stone- work that is made smooth, 

» by scouring or rubbing it. In some places it is 
called cleansed-work. 

Porch. A roof supported with pillars before r door. 
An entrance yH portico; a covere^ walk. 

PoRTAiLs. The (decorations of a ^ronUgate ; or in th^ 
front of a church, &c. ^ 

Portal. A gate ; an entrance ; the arch under which 
a gate or door 0)>ens. 

l^oRTico. A kind of gallery, raised upon arches, 
where people walk under shelter. It has sometimes 
a buffit or ceiling, Jnit is more commonly vaulted. 
Also, a roof, gallery, or othe/ projection before a 
door, in the front of a hall, church, &g. suppefrted 
by columns detached from the building. 

Post. A piece of timber placed in a perpendicular 
direefon. 

Prickfost* a post placet! between two prindpal posts. 

Princifal. Capital; essential; chief; ofihefostmte^ 
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Profile. The figure or draught of a building, &c. in 
which are expressed the several heights, breadths, 
and thicknesses, such as they would appear if t(i^ 
building were cut perpendicularly firom the top of 
the roof to the foundation ; hence it is frequently 
called the section. 

This word is used to denote the outline of any 
member of a building ; as that of the Inse, a cor- 
nice, &c. It also denotes the prospect of a building, 
or any piece of architecture, view^ sideways. 

Project. All mouldings, &c. are said to project, when 
they jut out, or are he\ond the adjacent sdVfKce. 

PFo/ECTt'RE. The prominency or embossment which 
mouldings and other memliers have beyond a co- 
lumn, the naked oi‘a wall, Sic. 

•Proportion. The justness of the memliers in each part 
of a building, and the relation they bear to the whole. 

PuLViNATA. A frieae swelling or bulging out like a 
pillow. 

PtNCHiN. A short piece of timber so placed as to liear 
some considerable weight. 

PuRLiNos. Those pieces of timber that lie in a horizon- 
tal position ; and support the inferior rafters. I'hey 
are sometimes called side-pieces or side-wavers. 

Putlogs. Pieces of timber used by hysons and Brick- 
layers in making scaffolds. They aW laid at right- 
angles to the w^l fif the building^with their ends 
in the scafibld-holes and upon the ledgers, by which 
means they are supported. 

Q* 

Quadrant. The fourth part of a circle. 

Quarters. Those slight upright pieces of timber, 
placed between |he piincliiRs and posts, against 
i|hich the weather-boarding and laths are nailed, in * 
making partitions. 

Quarteh-round. Any moulding whose contour is 
one-fourth of a circle, or nearly so. ^ 

Quirk. A piece taken off the comer of a grodbd*plot, 
to make a court-yard. 

Quoins. See Cains. 
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Rapters. Those pieces of timber which extend from 
the ridge to the eaves of a roof. The feet of the 

* principal rafters are always framed into the tie- 
beam. 

Rails. The horizontal pieces of timber between the * 
panels of wainscotting. A number of cross beams 
supported by upright posts. 

Range. A grate or fire-place. Also, when work runs 
straight, without breaking into angles, it is said to 
tange, 

ReouLA. 6ee orlo. ^ 

Return. The continuation of a moulding, &c. efter 
having turned a corner. The side that reclines from 
the front of any straiglit work. 

Ridoe. The top of a r<Hjf, where the ends of the raf-»i 
ters meet each other. 

Ri DO E-8T0N Ks. Tile stones which cover the top of a roof. 

Riser. A board placed edge-ways to support the up- 
l>er part of a step called /Ac tread. The perpen- 
dicular face of a step. 

Kisino.pikci>.8. Pieces of timber laid under the ends of 
tie-beams, girders, Ac* 

Roof. The covering of a house ; but particularly the 
timber-work. 

Rose. An ornamAt cut in imitation ^f a rose. It is 
used 111 friezei, abacuses, cornices, the ceiling of 
churches, Ac. and sometimes it is made between the 
moililiions, in the Corinthian and Composite orders. 

Rustic. A manner of building quite rude, rather in 
* imitation ot nature, than according to the rules of art. 

Rustic- WORK. Any stone- work, the face of which is 
hacked or picked iQto holes, with the point of a 
hammer, Ac. 

S. 

Saloon. A lofty, spacious hall, the side-walls of which 
are conliected to a flat roof or ceiling, in the middle, 
by arefes on each side. See page 2 J 8 . 

San a Small particles of stone not conjoined. Sand is 
one of the principal ingredients in making mortar. 
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Scaffold. A temporary gallery or stage, raisetl |jy 
the side of a building, for the workmen to stand 
upon. 

Scaffold-holes. Holes left in the sides of a building, 
for the end of the putlogs. 

Scantling. The breadth and tlnckness of a p»cce of 
timber. 

Scotia. A concave niemlier, whose contour is the arc 
of a semicircle, or nearly ^o. It is commonly placed 
in the base of a culunin, between the torus and the 
astragal. 

Scribe. Jo fit one iireeular piece of another, 

hy marking them with compAsse«, Arc. Al^<» the 
mark made upon a piece of limber with any poinU'^l 
inu run lent. 

• ScRiBF-iKoN. An in'‘trument with w’hich limber 
marked. 

Scroll. See volute. 

ScuLPiuRt. The art of carving wockI, stone, Ac. into 
images and other ornaments. 

Section. See profile. 

Semuthcle. a half-round ; half of a circle. 

Sewku. a pasf»age for water to run through. 

Sill. The Ixntom part of a window-fiaroe. 

.Shaft. The trunk or bod\ of a column. See fust. 

Shaky or ^hai^cn. Such an h cracked by tiic 
heat of the .«>un, SiC. IS cilled xhuki^ or s/uiken stuff. 

Shingles. Thin piece> ot uml)er used to cover houses, 
instead of tiies or t•late^. 

Shouldeii. The butnients of a tenon, A prominence ; 
a support. , 

Skihting-boahds. I'he narrow boards fitted round the 
under-sule of wainscouing, yext the floor. 

Slabs. The sappy planks cut olf the outaides of timber. 
AUo the foot-pace to a fire-place is called a slab. 

Slaies. Thin stones with which houses are covered. 
They are chiefly ot two kinds, blue and gWy. 

Slaiing. The coveting ot a house with slatcl. 

Sleeper. The oblique rafter that lies in the gutter of 
a rooil 
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Sluice. A water-gate : a 6ood-gate ; a vent for water. 

SorptT. In great edifices, it signi6e« the criling or 
wainscot of any apartment, formed by cross boms 
or flying cornices, and iiaving the square paneb of 
its compartments enriched witli sculpture, paint- • 
ing, gilding, &c. In common buildings, it denotes ^ 
the board at the top of a window-opening, opposite 
to the window-lxiai^. 

SoLR. The stone upon which window-jambs are placed. 
The bottom part of any thing. 

Span. Tlie chord line of an STch, or the direct distance 
betweeft its extremities. It is pariiculatly applied 
to liridges and other buildings with arched roofs, to 
denote the distance that the feet of the arches are 
from each other. , ^ 

SpAH A small beam of timber. The inferior rafters 
are sometimes called spars. 

Stairs or Stair-case. The passage by which we as- 
cend and descend from one story of a house to 
another. It generally consists of steps, landing- 
places, and a balustrade. 

Staic'Es. Embossed figures or images, either of wood, 
i«tone, or metal, repre^nting some per^n distinguish- 
ed by his birth, merits, or achievements, &c. They 
serve, to per|vetty te the memory of the person they 
represent. ^ 

I iLEs. 'J'he upright fiieces that extbnd from the bottom 
to the top in wainscot. A set of steps or rails to pass 
from one inclosure to another, is also called a 
^tile. 

SroNE. A bard substance generated in the earth ; and 
much used in building. See page 219* 

Stove. A hot-house tor* preserving ^exotic plants. A 

• close place in which fire is made. 

.Strike. To form by a sweep, — as '* to strike a circle.” 

Jo put m motion ; to stamp ; to impress. 

Strings, ieces of timber which support the steps of 
woodeiWttairs. * 

Strut. A piece of timber ftamed into the ki^-poet 
and principal rafters. See,&race. 
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Stuff. A general term for all kinds of timlwr upon 
which Joiners work. 

Summer-tree. A large piece of timber, in the inten»^ 
nal part of a building, having a row of mortise-lioles 
on each side, into which the ends of the girders are 
framed. 

Brest-summers are laid adjoining the walls of a build- 
ing, and coii'^equently have mortise-holes only on 
one side. See Brest-siimmer. 

Sweep. The compass of any continued motion. The 
direction of motion in dbmpassing any thigg. 

Sv STYLE. *That manner of placing columns, so that 
the space between them consists of two diameters. 


T. 

Tabung. Flat stones laid upon the gable-ends of a 
house, from the eaves to the ridge, to keep the 
slates fast. 

Talon. A moulding consisting of square fillets, which 
sometimes terminates the ornaments of Joiner's 
Work. A heel. 

Tassels. PiecA of timber that lie under the ends of 
mantle-trees, beams, &c. 

Tenon. That part oi a piece of timiier which is put 
into a mortiseehole. ^ 

Terrace. An opertwalk or gallery; a flat roof of a 
^ house ; also a kind of strong mortar, chiefly used in 
making basins, cisterns, wells, and other reservoirs 
for water. 

Thorouoh-liohtbd. Having windows at both siJes, 
or both ends. 

Threshold. The .stone or step under a door, upon 
I w*^ * h the door-posts are placed. The bottom part • 
of loor-frame. 

Tie-beam. The beam into which the feet the prin- 
cipal rafters are framed. \ 

Tiles. Thin plates of burnt clay, used il covering 
houses. 

Timber. All kinds of wood used by Carpenters, Join- 
I CT 8 , Turners, &c. &c. * For a description of Timber 
Trees, see page 197. 
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Toolcd-woril Implies tlie manner of finishing ; hence • 
any stone struck with parallel strokes, by either a 
broad or narrow chisel, is so called. 

iThe door-posts, window-jambs, chimney.jambs, &c. 
of common buildings, are always tooM ; but those 
of elennt buildings are most commonly polished. . 
In buildings of mediocrity, the door-posts, window- 
jambs, &C. are frequently tooled ; and the chimney- 
jambs, coves, slabs, &c, polished. See polished- 
work. 

Top-rail. The upper part of a window-frame. 

Torus. 4 round motiUing in the base of a co- « 
lumn, l^tween the plinth and the list * , 

Transom. A piece that is framed across a double- 
light window. 

Traverse. To plane a board, &c. across the grain. 

Tread. The upper or horizontal part of a step. 

Triolyph. a member of the Doric frieze, placed be- 
tween the metopes. 

Trim. When workmen fit a piece of timber, stone, &c. 
into some other work, they say, tliey irim in a 
piece. 

Trimmers. Pieces of timber framed into the binding- 
joists, against well-holes, and chimnly-ways. 

Trunk. The shaft or a fust of a column. The body 
of a tree. m 

Truss. That part of a roof which su^fports the purlins 
and inferior rffters. It genially consists of th^ 
tie-beam, principal raflers, king-posts, braces, an# 
punchins. See j^ge 226. 

Trjsk. a bevil shoulder, made to strengthen the tenon 
of a joist, where it is let into the girder. 

V. 

Valleys. The gutter! over the aleepers, in the roof 
of a building. « 

Vault. A cellar ; a cave ; a cavern ; a continued arch. 

See pa|p 258. 4 

Vestibuu a large, open space before the door, or at 
the entry of a house. A j^rch. 

Volute. A kind of scroll, wreath, or npM ooMer^ 
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tion, used in the Ionic and Composite Wpitals^ of 
which it is the chief ornament. 

It is suppc^d, by some, to represent the bark of trees, 
twisted into spiral bines ; and by others, the head^ 
dresses of virgins in their long hair. 

The volute is also used in the Corinthian capital ; and 
as it is an ornament that contributes very greatly U) 
the beauty of columns. Architects have invented 
various ways of delineating it. 

Consoles, modillions, and other ornaments, have like- 
wise their volutes. 

Urn or Vase. A vessel with a mouth narrpwer than 
live bodj^ ; and serving as an ornament or crowning 
over balustrades, chimney-pieces, columns, pyramids, 
funeral monuments, the tops of buildings, &c. 

It IS also considered as an attribute to rivers, fountains, 
cascades, jets, &c. 

W. 

\^'ainscot or Wainscottino. The inner woodencover- 
ing of a wall. It commonly consists of panels, 
stiles, rails, and a comice. 

Wateii-»Boari>. a board nailed over the liottom of an 
outer-door, to*^carry off the water. 

Water-srout. a trough placed immediately uruler 
the eaves of a house, to receive tl^e water that falls 
upon the roof.'^ it always has a comrouniai|tion with 
( the water-trunk, cC conductor. ’ 

^ater-table. a kind of ledge left in a stone or 
brick wall, about 1 8 or 30 inches from the ground, 
at which place the wall is decreased in thickness. * 

Wateh-trukk. a pipe by which water is conveyed 
from the top or eaves of a building. It is some- 
times called a conductor. ^ 

Wfather-boaroino. The boards nailed against the 
quarters, in making timber partitions. 

Wbll-hol£. The space Mi in q|floor for a ^air-case. 

Wreath* An omameiit resemUiog brancMi, leaves, 
fruits, and flowers, interwoven imd entwined one 
into awiber. It is frequently csUcm) a garland. 



QUEigTIONS 


FOR THE 

EXAMINATION OF THE PUPIL, 

TO BE 

AXSJVERED VERBALLV. 


The figures refer to the pagin which contain the answers ; and 
iiagrams must be drawn by the pupil, n hen the questions cannot 
w properly espluincd without them. 


PART I. 

GEOMETRICAL DEFINITIONS. 

Page. 

VV^HAT H Geometry ?— What is a point, — a line.^ 
•—How many kinds of lines are there ? — What 
is a right or straight line?— What is a curved 
Itne ? *«• ••• 1 

What are parallel lines?— What is a superficies?— 

Can a superficies be contained within one line P 
—What is a solid ? — What is an angle ? ... 2 

How many kinds of angles are there? — What is 
a right angle?— What is an acute anglt?— What 
is the complcmef^t of an angle ?-^What is an 
obtU'^e angle?— What is the supplement of an * 
angle? — What is a triangle ? ... ... 3 

W^st is an equilateral triangle, — an isosceles tri- 
angle, — a scalene triangle, — a right-angled 
triangle, — an acute-angled triangle ? 4 

What is an obtuse-angledtriangle ? — Which is the 
' liase, and which tlie perpendicular, of any 
figure? — What is a figure of four sides de- 
nominate? — What is a parallelogram,— a 
square, -A rectangle ?— What is a rhombus? 5 
What isa rnomboid or rhomlxiides, — a trapezium, 

— a diagonal,— a trapezoid ? ... .«• O 

By w'hat names are plane figyres of more thap 
four sides generally called ?— Nome the poly« 
gons ? ... ••• ••• •** 

• 0 *% o 
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Page. 

What is a regular polygon,— an irregular poly*- 
gui^ ?•*, ••• ••• ^ 

What is a circle, — ^the diameter, — ^tbe radius, 
and the arc of a circle ^ ... ... ... 7 

What is a chord,— a segment,— a semicircle,— 
a quadrant, — a sector^ ... ... ... 7 

How is the circumference of every circle sup- 
posed to be dividetl ? ... ... ... 7 

How many degrees does the arc of a quadrant 
contain.^ ... ... ... , ... S 

Whet is all ellipse ? ... ... ... 8 

Wfiat are the names of the longest and shortest 
diameters that can be drawn within an ellipse 'f 8 

PART I. 

GEOMETJRICAL PnOnLE\fS. 
draw a right line, and shew the manner of 
bisecting it ... ... ... ... H 

Make an angle, and shew the manner of bisect- 
ingit... ... ... ... ... f) 

How do you draw one line parallel to another, so 
as to pass thKnigh a given point? ... ••• 

Sliew the method of drawing one line parallel to 
another, at a given distance ... ... 10 

How do you er^t a perpendicular, h’om a given 
point, near the middle of a given <ine? ... 10 

^dow do jou .proceed when the point is near the 
P. end of the given line ? ... ... ... II 

How do you let fall a tierpendicular, from a point ^ 
nearly opposite to the middle of a given line ? 1 1 

Uow do you proceed when the point is nearly 

opposite to the end of the Ime ? ... ... 12 

How do you.find the centre of a given circle? ... 12 

Shew the method of constructing a triangle, when 
the three sides are given^... . ••• % *** 

Ifow (h> you construct a triangle, when thmiase 
and perpendicular are given ? ••• ... 18 

Shew the manner of desmbing a square, when 
the ajde is given « ^ ... ... h 

do you make a rectangle, when the length 
^ ; and br^th are given ? ••• 


14 



(I'ART*!.^ EX^MIVATION. 

Page. 

How do you make a regular rhombus^ when its 
• side is given? ... ... ... ... lo 

How do you construct an irregular rltombu^, 
when us bide and perpendicular height are 
given? ... ... ... .. 15 

Shew the method of constructing a regular rhom- 
boid, when its sides arc given ... ... H) 

How do you eonslruct an irregular rhomboid, 
when its base and perpendicular are given? ... lb 
Shew theanethod of constructing an ellipse, when 
the transverse and conjugate diameters are • 
given .. ... ... ... ... 17 

Hi>w do you make a regular pentagon, upon a 
given line? ... ... ... li^ 

Shew the manner of descriluiig a regular hexa- 

g«in, u|Kjn a given line . . .. ... IS 

How do you construct a regular octagon, upon 
a given line? ... ... ... • ... IJi 

Shew the method of inscribing a circle in a given 
triangle ... ... ... ... 19 

i^ow do you circumscribe a circle abo#t a given 
triangle? ... ... ... ... 20 

How' do you make a triangle equal to a given 

trafiezium ? . ... ... 20 

hhew the niethot^of making a rig^t angle by the 

line of choixls on ilie plane scale ... .. 2^ 

Describe the meiiiud of m4ikiiig an acute angle 21 
How do you make an obtuse angle? ... ... 21 

How ilo you find the number of degrees contain- 

ed in any angle? ... ... ... 22 

How do you make regular polygon of any 
» number of .sides, upon a given line ? ... 22 

Shew the method of insciibing a polygon of any 

number of sides in a given circle ... ... 23 

How' do wu find a mean piO{)oitional between 
two gilen lines? ... ... ... 24- 

How do you raise a perpendicular by a scale 
of^ual parts?... ... ... ... 24- 

If the chord line and versed %itie of any arch be 
ep3 
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given, how do you 6nd the radius that will 
strike the arch ? ... ... ... 25r 


PART I. 

GEOMETRICAL THEOREMS. 

Draw two right lines to intersect each other; 
and shew which of the angles, made by the 
intersection, are equal ... ... ... 

What side of a triangle is opposite to the great- 
est angle? ... ... ... ... 

When a right line intersects two parallel right 
lines, which of the angles made by the inter- 
i^ection, are equal ? ... ... ... 

Draw a diagram, and repeat the fourth theorem ii7 
Draw a diagram, and repeat the fifth theorem ... *27 
Draw a 6gure, and repeat the sixth theorem ... 

What is expressed in the seventh theoiem ? ... ^28 

What does the eighth theorem express ? ... 

Repeat the ninth theorem ... ... ... 

Draw a diagram, and repeat the tenth theorem 
Wliat is expressod in the eleventh theorem ? ... 

Drav a diagram, and repeat the twelfUi theorem .‘{0 
Draw a figure, and repeat the thirteenth theorem .SO 
What property is contained in ther fourteenth 
theorem.^ ... ... ... .11 

^Draw a diagram, and repeat the fifteenth theorem :i 1 
Repeat the sixteentli theorem ... ... 11 

\\ hat are the properties contained in the seven- 
teenth theorem ? ... ... ... 11 

Repeat Uie eigbteentii theorem ... ... 1] 

\V hat properties are contained, in the nineteenUi 
{heorem.^ ... ... ... 12 

Ke|)eat the twentieth theorem ... ... .Sti 

PART II. 

MENSURATION SUPBRFIClEk 

What is the area of a figure ? ... .... 14 

In what are the dimensmns of %urea taken ; 

^ and how are their mtm estimated ? ... 14 



(PABT U.^ EXAMINATION. 

Repeat the table of lineal measure ... 

Aepeat the table of square measure .. 

How do you find the area of a square } 

When the area of a square is given, how do you 
find its side? ••• ••• ... ... 36 

How do you find the area of a rectangle ? ... 37 

When the area of a rectangle and one of its sides 
are given, how do you find the other side ? ... 37 

How do you determine the area of a rhombus or 
rhomliqides ? ... 39 

J f the area of a rhombus or rhomlxiides, and one ^ 
of its dimensions be given, how do you find 
the other dimension ? ... ... ... 39 

When the base and per|)endicular of a triangle 

are given, how do you find the area ? ... 4^^ 

If the area of a triangle and one of its dimensions 
be gi ven, how do ) ou find the other dimension > 41 

How do you find the area of a tnangle, when 
tlie three sides only are given ? ... ... 42 

Repeat the rule for performing multiplication 
by logarithms ... ... ... ... 43 

How do you |>erform division by Jo^ithras?... 43 
How is the rule of three performed by logarithms? 43 
Repeat the rule ^r involution, or raising powers, 

by logaiithmsv,.. ... 43 

How IS evolutioJt, or the extraction of roots, per- j 
funned by logarithms ? ... ... ... m 

When the two legs of a right-angled triangle are 
• given, how do you find the hypothenuse ?• ... 4i 
Wlien the hypothenuse and one of the legs are 
given, how do )ou find the other leg ? ... 45 

How do you find the tfrea of a trapezium ^ 46* 

How may the area of a trapezium be found, • 
when It can be inscribed in a circle ? ... 4b 

How do hnd the area of a tra[>ezoid ? ... 48 

How do |ou find the area of an irregular polygon ? 49 

If the sine of a regular nolygon be given, how 
do you find the radius Of its inscril^ or cir- 
cittnscribing circle ? y. ... ... 51 

• How do you find the area of a regular polygon ? ds 


•493 
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... 34 

••• 35 
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t 

How do you find the area of a regular polygon, 
when the side only ia given ? ... ... 

He|)eat the first rule for finding the circumfer. 
ence of a circle from the diameter, or the 
diameter from the circumference. — Kefieat the 
second rule. — Ke|)eat the thinl ride ... 50 ‘ 

What i» tile first ride for finding the length of 
an V arc of a circle ? ... ... ... 58 

Hepeai the swind rule ... ... ... 59 

I{e|:>eat the third rule ... ... ... fiO 

Movi do yoti find the area of a circle? ... 6 l 

Ho« df> you find the area of a sector or circle? 
kefieat the first rule for finding the area of the 
'<ei;ipent of a circle ... .. .. fil- 

‘*he}>eal liie second ride. — Repeal the third nde fid 
Explain the rule for finding the area of a circu- 
lar zone ... ... ... ... fi 7 

How do you find the area of a circular ring^ ... h() 

How do you find the area of a lune? ... 70 

How do you find the area of an ellipse? ... 71 

How do \ou find the area of an elliptical ring? 71 
Repeat the rule fo. finding the area of an elli|>- 
tical segment ... ... ... ... 72 

Explain the rule for finding the area of any ciirvi- 
Jiiieal figure, liy-means of eqtndi^tam ordinates 7 J 

♦I’AUT III. • 

/..lAVJ-.sr/ri ry/xa 

With what is land commonly measured? ... 

Wliat length is a chain, and a link r ... ... 81 

What ii> an acre of land ? ... ... ... 8 I 

In what IS the measurement of land generally 

^givcii? ... ... ... ... 81 ' 

What 18 a statute pole or perch ? ... ... 81 

Which is the best method of keeping the fi^ld- 

iHKik ? ... .. ... y.. 82 

How do you measure a fielcl^f three aides ? 8,5 

How do you measure a fielcAf tour sides? ... 9I 

How must you proceed, when neither of the V 
^ diagonals can be measur&l, in consequence of 
olieiructions ? ... ... ... ... 91 

Hpii^ould you measure a trapezium, when two ' 
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perpendiculars cannot be token upon either 

the area of a field whose sides «re crooked, y 

the methods called “ • ’‘‘.u-n four 

How do you measure a field of more tha 

How do you measure an irregular narrow piece 
How Sd paring and reaping ^ . * 

hZ do IZ rX "veTs. or c^als ^ 

Splin re method of finding the breadth of a 

Ilordo you’mwYure'tTe distance of an inacce^ 

L^tiKethwl of measuring a line upon 
which there is an impediment ••• j 

How do you erect a perpendicular in the hcUl, 

by the chain only ? ••• of land 

How do you part any proposctl y f 

from a r tangle, by a line parallel to one oi 

Lxpla*n'themeth«i of parting l^ndVom a tra- 
pexiiim, or any irregular po yg“ 

How do you divide a Vner 

lar nolvcon, among any number ot persons . 
Repeat the rules for reducing ^utute-measure 

to customary ; and Dice . ••• . o' 

Explain the first methipd of survejfing e 
lordships ... ••• 

Explain the second method... 

Explain the third method ... 

Explain , file fourth method ... 

‘ part IV.A SECTION I. 

' MENSVRATIOS Of SOLTOS. 


What is a solid ? ... 


... 138 
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What is the measurement of a solid called ? ... 138 

By what are the contents of solids estimated? ... 138- 

What is a cube,— a parallelopipedon ? ... 138 

What is a prism?... ... ... ... 139 

What different names have prisms ? ... ... 139 

What is a cylinder, — a pyramid ? ... ... 139 

What is a cone, — the fru^^tum of a pyramid or 
cone, — a w'edge, — a prismoid, — a sphere or 
globe? ... ... ... ... 140 

What IS the segment of a sphere, — the zone of 
a sphere,--^ circular spindle, — a cylindrical 
ring, — a regular body ? ... ... ... 141 

How many regular iKKiies are there ; and what 

are their names ? ... ... ... 141 


PROBLEMS. 


I low do you find the noUdtttf of a cube, — us wr- 
face? ... ... ... ... 144 

When the solidity of a cube is given, bow do 
you find its side ? ... ... ... 144 

How do you fin^ the sdidiiy of a parallelope- 
don, — \xa surface * ... ... ... 145 

How do you find the solidity of a prism, — its 
surfaced ... ... ..f ... 147 

]’>v what rule do you determine the,to/id//y of 
a cylinder, — -’its kurjlicc . . . ... ... 149 

is the rule tor finding the sdulity of a 
pyramid, — xl&surjace^ ... ... ... 150 

Repeat the general I ule for finding the solidity 
ot the triisium <»f a ‘pyramul ... ... 151 

Repeat the 8ec<nul rule ... ... ... \5^Z 

\\ hat is the rule tor finding the surface of the 
trUstnm of a fjyr.miul ? ... ... ... 152 

Refieut the rule t<jr finding the solidily of a cone, 

— Ms surface? ... ... ... 153 

Repeat the tir^i rule for finding the solidity of 
the fruviuni of a cone ...♦ ... ••• ^155 

He|)eat the second rule ... ... ... '?55 

How do you find the surface of the frustum of 
% cone ? 
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How may the solidily of a cuneus or wedge be 
found , — Its surface? ... ... ... 157 

JjVhat is the rule for finding the solidity of a pris« 
moid, — its surface ? ... ... ... 158 

Jlepeat the rule for finding the solidity of a 
sphere or globe ... ... ... 160 

What is the rule for finding the convex surface 
of a globe? ... ... ... ... IfiO 

Repeat the first rule for finding the solidity of 
the segment of a glol>e ... ... ... l6l 

Repeat the second rule ••• — « ••• l6l 

How do you find the surface of the segment of ^ 
a sphere? ... ... ... ... l6l 

What is the rule for finding the solidity of the 

frustum or zone of a sphere? ... .. 162^ 

How do you find tiie convex surface of a zone 
of a sphere? ... ... ... ... 162 

Explain the rule for finding the solidity of a 
circular spindle, — its surface? ... ... l6S 

How do you find the solidity of the middle 
frustum of a circular spindle ? ... ... 165 

What is the rule for finding the s^lity of a 
cylindrical ring, — its ... l66 

VVhat IS the rule for finding the solidity or super- 
ficies of any re^ilar body ? ... 16*7 

Repeat the first rule for finding the solidity of 

an irregular solTd ... ^ ... * ... 17^ 

Repeat the second rule ... ... ... 17jo 

* Repeat the third rule ... ... ... 170 

Repeat the fourth rule ... ... 170 

How do you find the solidity of a body from its 
weight? ... ... ... ... 172 

How do you find the weight of a Dbdy from its . 
solidity? ... ... ... ... It*!' 

f PART IV. SECTION II. 

TJfE USE QF TUB SLIDING RULE. 

How do you perform multiplication by the 
slidfbg rule,— Division? ... ... 17^ 

How do you square any number by the sliding ^ 
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rule^i-eictract the square foot>— find a mean 
proportional between two numbers P ... 17fi 
How do you perfothoA the rule of three by the # 
sliding rule ? 179 

How do you find the area of a rectangle or 
rhomboides by the sliding rule,— of a trian- 
gle,— and of a trapesium ? ... 179 

What is the rule for finding the area of a regular 
polygon, by the sliding rule ? ••• 180 

How do you find the diameter and circumfer- 
ence of a circle, the one from the other ? ... 180 

Hof7 do you find the area of a circle ? ... 1 80 

What is the rule for finding the solidity of a cube 
by the sliding rule,— of a parallelopipedon,— 

, I- of a prism or cylinder,— of a cone or pyramid ? 180 

PART IV. SECTION III. 

TIMBER MEASURE, 

How do you find the superficial content of a ^ 
board or plank ? ••• ••• ... 181 

How do you ^d the sdidity of squared or 
fimr-sided tinm. ^ .#• 182 

Repeat the first rule for finding the solidity of 
round or unsmiared timber . ... 184i 

What is the proportion by the sliding rule ? ... 184> 

WRepeat the second rfile ior round timber ... 184 

".^hat is the proportion by the sliding rule? ... 184 

la the first rule correct fur round timber P ... 188 

Does the second rule give the true content of 
round Umber? ••• ^ ... ... 185 

Describe the method of measuring and valuing 
ending Umber ^ ••• ... 188,. 


If more qaestione be thought neccamrjr, they ti'j easily 
snpplieil from the Table oC Conteats, hy the Tutor. 

rinta. 

_ . 
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Recently piMithri, 

'IPHE FOLLOWING HIGHLY APPROVED BOOKS, 

% 

WaiTTLN BY TH£ AOTHOB OF THIS WOES. 

1. A KEY to the PRACTICAL MBN^JRATlOJ^t coaUim> 
ing Soluttons to all the Queationa which are not soswiRd in that 
Work; with References to the Problems* Rules* and Notes* l|r 
which the Solutions are obtained. The Sixth Editloti* In one 
volume, ISmo, pnce 5t. bound. 

2. A Complete TREATISE on PRACTICAL LAND-S0R. 
VEYING, iis&ven Parts; designed chiefly for the of Schools 
and Private Students. The whole expired and simpliflW In 
such a manner, as will, the Author hopes* render ample Assutnoe* 
both in Theory and Practice, to Teachers occupied in disBBminating 
the Knowledge of this useful Branch of Geometry; or to those 
Persons who desire to become their own Instructers. The Sixtl^ 
Edition* greatly enlarged by numerous additions and improve* 
mcnts, and illustrated by two hundred and fifty Practical Exam* 
pies, one hundred and sixty Wood Cuts, twelve Copper-plates* and 
an Engraven Field-Book of sixteen pages* in one handsome vo* 
lymc, 6 VO, price Itx. m boards. 

3. AN INTRODUCTION to ENGLISH PARSING, adapted 
to Murray's Grammar and Exercises* and intended for the Use of 
.^hools and Pnvate Learners. The Sixth^Ution* greatly Im- 
proved by the addition of 250 Examples fie^nctice^ 18nio» price 
?j. 6d. bound. 

Also, w'ritten by A. ^esbit, and W. LittlI, Officer of Exc&: 

1. A TREATISE on PRACTICAL GAUGING* as conducted 
hv the Port Gaugers of the Excise and Customs, and as 

by the Officers of the Excise, in the United Kingdom of Gieft 
Bri{pin and Ireland ; and adapted not only for the Use ofBchoole* 
but also for Officers of the Excise and Customs* and particalariy 
serviceable to Victuallers, Maltsters* Distillen, Soap-makers, 
Starch-makers, Glass-makers, fltc. A New Edition* eareftilly 
Vevised, and adapted to the Nbw Imperial Measure* with a 
"^of useful Rules, Observations, and Practical Examplea* in me 
volume, 12mo* with 90 Wood Cuts, price 5x. bound. 

2. A KBY^ the PRACTICAL GAUGING ; conteiniiw&luk 
lions to all the Questions, which are not eidved in tbeiWovk; 
Rules for reducing SpiriU; Tables of Duties, Dnwbocks* Ae, 
and many other useftil particulars, in one volume* 12mo, pifM 4s. 

^ bound.^ 

Printed by end for Wilson and Softs, York $ tnd fiir Lonokan 
and Co. London. 
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NESBITS PRACTICAL ARITHMETIC. 
iMti^ FvMMed, in one voiume, lime, ind edit. S». bound. 

••A TSBATISB ON PMCTICAL ABITRMBTIC|» conlcininii *11 im 
Uttst ImpfofemenU in the 8cl«lice» end also the mivat conclae and general 
Methods of mhlng Coaimercial (^Iculatlont* now nnivcrsatly adopted by 
Memqf Busbuui but iNtrtlcularly In the Rules of Multipiicaiion. Divhion. 
Reduction, Proportion, Practice, Tare and Tret, Simple Interests, Acenunts 
Cnrrent, Commission, Brokerage, Insurance. Discount, Equation of Pay. 
ments. Compound Interest, ProAtnnd Loss, Barter, Single and Double FeU 
losrship, and Bankruptcict. 

The Work also contains Forms of Receipu. Promissory Notes, Bills of 
Exchange, Bill Books, Involve B<H>ks, Bills of Lading, Sale Books, Actouiit 
Current Books, and Commercial Lctirrs.— *Likewi»e a comet Alutrait of 
the New Act fur the better Protection of the I'lopiriy of HfVrthaiits, whin 
conRpied to Factors or Agents} the New I mfieriai Tables ofWngtus and 
Measures t with in Abstract of the Act for establishing their Unifoitniiv . 
an Abridgement of the Statutes and Laws of Bills of Exchange , Qucsiiona 
for the Examination of Pupils, and a CONCISE SYSTEM of MENTAL 
S^RITHHETIC i 

By a. NESBIT. 

The Work Is ilhisirated b> numerous Notes, Remarks, aad Observations « 
and adapted not only for the Cse of Schools, but also for Shops, Counting 
Honses, and Prirate Stu<tents««*The Questions lit every departmctif, arc 
both nmnerms and oaraed, and such as generally occur in Aasiaess, ano 
Cfery Question can be solved by such Rules as are given in the Work. Thi# 
is na advantage that very few Books on AntUmetic posaeti t for every Teachec 
nasi have found, thaLa great many of them contain Questions selected froir 
Other Works, wlthouwl|U*^”***’Y Rules for obtaining their Solutions, Tk ^ 
Appendix, containing Fi^s of Reoripis, Proniiisory Notes, Bills of Eks 
flange. Bill Books, Ipvoice Books, Bills of luiding, Sa'e Books, Account 
Current Books, Commercial Letters, Rc. &.c. will tw found of gtrat advantage 
to *those Young Oentf^raen who are Intended for Mercantile PursuiUf as 
R these subjects ar# inseparably connected with Cot tnercml Arithmetic ; and 
^Aprnra Complete Introduction to Book-keeping.-->ln short those Persons who 
mill give the Work in question an altenime and $mprtrttal reodiag, wilt And 
it || well adapted (or the puitKiscs intended ; .ind that the Author has 
constantly kept In view the Commercial Transactions of Real Life.— iThcy will 
perceive that any Pupil who is made fully acquainted with all the subjects 
which It contains, will be well qualiAed for the disclurgc of his duty in the 
Shop and the Counting*bouse, and in all the general Transactions of Buai- 
nesa^—Many experienced Teaehera, and also Commercial Gentlemen hast 
oMl^rved, Itiat It is the best Work on Practical Arithmetic, that has ever ap j 
pemred. that It requires only to be carffuUjf read, in order to be appron 
and adopted ; and that the Appendix alone is worth morq tlian the price 
the whole Book. * « 

We took np Mr. NesbiPs Practiesl Arithmetic with a dhpositinn to b*’ 
ootof hooMnir with it, on account cd ita sixe { but after a ear^t pema t w 
piOnoiMt it isfsrthy of a place ninong the most Improved Works oi 
ittl|ect of Arithmetic} and it contains niso a great deal of useful inforinj^ 
onaMdeetnconMenled withTmde.** Edncoiidm 

y oncB genmml At In nil pntU of Life and Busineaa, 

ii«^«MrMMmWdoncw|tlMftt ill— This is certain, a man CfRn<»» 
nw It to® pertbeUy.** Leeke on SfnatUm* 
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Jutt published^ 

PRICE FIVE SHILLINGS, BOUND, 

A KEY TO NESBITTS 
PRACTICAL ARITHMETIC; 


ntaiiiing Solutions to ail the Questions which arc not solved in 
Work ; and exhibiting the most eligible Methods of performing 
various Calculations that arise in conducting the Affairs of 


REAL LIFE AND BUSINESS, 


ilieeording to the most Improved and Modern Practice adopted iri 
Counting-houses; nith numeruns useful Notes, explanatory Obser- 
vations, and explicit References to the different Rules in the PRAC- 
TICAL ARITHMETIC, by which th^oluti^s have been obtained* 


In the Rules of Aildition, Subtractioi^ Multiftlic^^^'^i^* Divfsion^ 
Reduction, the Rule of Three, Practice, Interest, and Accounts T 
rent, the Solutions are entered at considerable length, in orderj 
the Work may afford the requisite assistance , for when th^ 1 
Hbris, in these general and comprehensive Rules, are much abridged 
the Works arc rendered of little importance, and scarcely deserve 
the name of “ Keys as they are unavailable to Tfachers, and 
completely us€lei$ to Pupils and Private Students.-i-The Solutions, 
in the subsequent Rules, eA considenibly%bbreviated. by means of 
the Mathematical Characters ; but still the mode of Soludbn is 
sufilcently eimhc*^ explanations are copious enough to 

render the available to all Parties. 


Mr. Nesbit has paid much attention to the Arrangement, Exe« 
utioi^ and Printing of the Key ; and he hopes it will be fbund 
welmlculated for the purposes intended ; be a means of eUieidaUng 
and simplifying the lienee of lumbers | and oC incniriitg to 
utdity, and 'extending the circulation, of the Practical Afitotolff f 



JmA ptiNiiM, new and superior Edlti^M of the folloWinf aitidilhiii* 
ed BOOKS of RDUCATIOM, wHtten bf Mr. JOHN HOBHSBY* 
of Scarbo^tigii, and recoifimended the Reviewers, 

K FIRST GUIDE to READING; oB, BOOK OF MONO^ 
SVLUAELKS, bciko ak KITRODUCTION to the CHILD'S 
MONITOR; adapted to the capacities of Young Children : in two 
Paets : caicuiated to tnsimct them by ftuniliar gradations, (begin* 
ntng with the combination of two letters, and ending with Mono* 
svllahles of all lengths,) in the first prinaples of Education and 
Morality, price K 6d. bound. 


S.T 11 E PRONOU.VCIXG EXPOSITOR; oh, A NEW SPKL* 
LING IKX)K : in tiihce Pabts: csonuining the Scheme of 
the Vowels, Diphthongs, and Tri|>hthongs ; — Siien* Consonants, 
Ac. &c. ; — ihonosvllablcs, llabli.')!. Trisyllables, and Poly* 

syllaliTes of all tenths Words which arc alike or nearly so 
in Sound, but diflorent in Spelliitg ami SigiuliCiition Words of 
dtlTbrcnt Significations, that are written and pninounced alike 
'^Words that change their Accents when they liecome diffbrent parts 
of Speech ; — Proper Names of Men and Women ; — A Tabic of Sig* 
nifitmnt Iniiiat Letters ;->find another of usefiti Abbreviations, 
With an APPENDIX, containing upwards of 400 words, for the 
learner's exercise in dividing, [rrunouncing, and telling the parts 
of speech, price Ss. bound* 


a. A SHORT GRAMMAR or the ENGLISH LANGUAGE, 
simplified to the Capacities of Children, in rouR Pahts : I. Or- 
Uio^phj* 11. An^<^* Prosody* IV. byiitox, nith Remarks 
and Appeopriate UdS^bpa. Also an APPENDIX, in three 
PaR^ a : I. GmniMlIcalReacdPtion, commonly denominated Par* ^ 
aing/ 11. False ^otax, Ac^o be corrected. III. Rules' and 
Obaervatioos Ibr aarii^ng young iicrsons to sf cak and write with 
Per^ioai^ and Acemey^ price is. bound. ^ 

Air ABRITOBMHMT or the ENGLISH GRAMMAR; 
fefe^Useof Childiea, tfom rix to ten years of age, price 9d. sewed. 

A Tub CHILD'S MONITOR; or, PARENTAL INSTRUC- 
TION; in riru PAUTg I contamiiig a great variety of Progita- 
aise jAHHons fintessparaed vrilh Moral and Religious Refiectlons) 
adiqpled to the CmuprelieiMion of Cbildien ; and calculated to in- 
ttroct thim in ReioiagMn the Use oTStops, in Spellmg, and in 
dfiwlng Words imo pfoptt f^Uables; and at the same time, to 
give tbsm some knowledge of Natural History, of the Scriptures 
asM of several other 8olilii^||nd Important Subjects, 4a* bound. 

B, ENGLISH EXRRCISB.S, OmTBOORAruiCAL and Gram- 
JUATtCAt ; in TWO Parts: being r Selection of Choke Pkcca in 
jhWeniKd Versa, With maiwoH^l leSections. Deigned to Im* 
^ MW 1^ Grmnmtr, price la.hpaiuL 

an^l^oui^ York ; and fat iMaiud* 
>*'" gail ^Lowhmu P 








